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ABSTRACT 
 
The overall objective of the study was to investigate the relationship between male 
circumcision status and HIV infection in men from Salima district in Malawi. 
 
A cross-sectional survey-based study of men aged 15 years or more was conducted at 
three sites in Salima district, each of which targeted 90 participants, half of whom were 
circumcised and the other half uncircumcised. These participants had already decided 
on their own to visit HIV Testing and Counseling centres at these sites to know their HIV 
serostatus. Consenting men were drawn into the study using quota sampling, 
interviewed through a structured questionnaire in local language and tested for HIV 
during January and March 2011. Measures of association were performed using 
analysis of contingency tables and Pearson’s chi-square tests or Fisher’s exact tests for 
comparison of proportions in STATA version 11.0 and PASW Statistics 18.0 software. 
Unadjusted odds ratios were used to approximate the direction and strength of 
association. Further, a multivariable logistic regression model was fit to determine which 
other variables were significantly associated with HIV infection. The study was approved 
by University of Fort Hare Interim Research Ethics Committee and National Health 
Sciences Research Committee in Malawi. 
 
The overall prevalence of HIV infection was 11.5 percent. However, it was less than half 
in circumcised males (7.4 percent) compared with uncircumcised counterparts (15.6 
 vi 
 
percent). While Fisher’s exact test revealed a borderline statistically significant 
association between male circumcision status and HIV infection ( 055.0p ), Pearson’s 
chi-square test showed a stronger significant association between the two variables 
( 036.0p ). The strength of the association was manifested by the odds of HIV infection 
being roughly 0.43 times lower for circumcised males than their uncircumcised 
counterparts with a 95 percent confidence interval of ( 96.020.0 ). Although the 
association was maintained after controlling for some variables, it lost statistical 
significance when adjusted for other variables. A multivariable logistic regression 
revealed that three other variables had significant associations with HIV infection and 
these were: falling in the age group of 25 years or more ( 020.0;69.4 pOR ), having 
had sex with an HIV positive partner ( 000.0;15.12 pOR ) and having contracted a 
sexually transmitted infection ( 032.0;25.3 pOR ). 
 
Male circumcision status is significantly related to HIV infection. Although the study 
involved a small sample size and undertaken in one district in Malawi, the finding is 
consistent with existing clinic-based findings in literature that indicate a lower risk of HIV 
infection in circumcised males than in uncircumcised males. Consequently, male 
circumcision could be considered if it can prove to be a public health intervention in the 
Malawi context aimed at reducing the risk of uncircumcised males becoming infected by 
HIV. 
 
Key words: Male circumcision, male circumcision status, HIV infection, HIV/AIDS. 
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CHAPTER 1: INTRODUCTION 
 
1.1 Introduction 
 
The study was conducted in Malawi, a small landlocked country in Southern Africa. The 
country shares boundaries with Zambia to the Northwest, Tanzania to the North and 
Northeast, and Mozambique to the East, South East, South and Southwest (National 
Statistical Office, 2010A) as depicted in Figure 1.1. 
 
 
Figure 1.1: Map of Malawi and neighboring countries 
 2 
 
It has an area of 118,484 square kilometres of which 94,276 consist of land and the 
remainder is covered by Lake Malawi, the third largest lake in Africa. The country is 
divided into three regions namely; Northern, Central and Southern, and has 28 
administrative districts: six in the Northern Region, nine in the Central Region and 
thirteen in the Southern Region. 
 
1.1.1 Population characteristics 
According to results of the Malawi Population and Housing Census (MPHC) (National 
Statistical Office, 2010B), the country has an estimated population of 13.1 million of 
which about 84.7 percent and 15.3 percent reside in rural and urban areas, respectively. 
This population estimate translates into an inter-censal growth rate of 2.8 percent from 
1998 when the previous census was conducted. About 45.0 percent were enumerated 
in the Southern Region, 42.0 percent in the Central Region and 13.0 percent in the 
Northern Region. Christians accounted for about 83.0 percent of the population followed 
by Muslims (13.0 percent), those belonging to other religions (2.0 percent) and those 
who did not have any religious affiliation (2.0 percent). Nationally, sex ratio, defined as 
the number of males per 100 females, stood at 95 implying that there were more 
females than males. The median age of the population is 17 years, entailing that Malawi 
has a generally youthful population. 
 
 
 
 3 
 
1.1.2 Situation of Male Circumcision in Malawi 
Van Dam & Anastasi (2000) define Male Circumcision (MC) as a surgical removal of all 
or part of the foreskin of a penis, practiced as part of a religious ritual usually conducted 
shortly after birth or in childhood; as a medical procedure related to infections, injury or 
anomalies of the foreskin; as part of a traditional ritual as an initiation into manhood. It is 
one of the oldest and most common surgical procedures worldwide. A large 
circumcision occurs when the whole foreskin is removed whereas a small circumcision 
is any incision made on the foreskin in which part of the foreskin is removed (Niang & 
Boiro, 2007). 
 
In the distant past, MC was once considered a means of prevention and ‘cure’ for 
masturbation, gout, epilepsy, and insanity (Alanis & Lucidi, 2004). Lack of MC has often 
been reported as a risk factor for penile cancer and cervical cancer for women whose 
male sexual partners are not circumcised (Micali et al., 2006). There are various 
benefits of MC ranging from prevention of Urinary Tract Infection (UTI) in boys (Singh-
Grewal et al., 2005) to treatment for phimosis, balanitis and condyloma (Fink et al., 
2002). 
 
According to the Malawi Demographic and Health Survey (MDHS) (National Statistical 
Office, 2005), MC in Malawi is practiced in many communities and often serves as a rite 
of passage from boyhood to adulthood. The estimated prevalence of MC among men 
aged 15 – 49 years was 20.7 percent. It was predominantly practiced in the Southern 
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region (33.1 percent), followed by Central region (12.2 percent) and Northern region 
(5.0 percent).  Younger men in age groups 15-19 and 20-24 were less likely to have 
been circumcised (18.4 percent and 17.1 percent, respectively) than those aged 25 
years or more (21.0 percent or higher). However, there were no significant differentials 
by urban-rural residence (20.5 percent and 21.3 percent, respectively). The practice of 
MC varied widely by religion and ethnic group. Distribution of MC by religion showed 
that Muslim men were much more likely to be circumcised (93.3 percent) than those 
belonging to other religious affiliations. Based on ethnicity, Yao men were much more 
likely to be circumcised (82.3 percent) than Lomwe men (29.8 percent) or other specific 
ethnic groups (7.4 percent or lower). 
 
In a Situation Analysis of Male Circumcision Study (National AIDS Commission, 2010) 
in Malawi which examined focus group discussions, participants observed that ethnic 
groups that circumcise usually send their children for MC between the ages of 9-12 
years signifying a rite of passage from childhood to adulthood. However, a middle-aged 
man (25-40 years) is usually circumcised when he would like to marry a Muslim woman 
or he would like to become a Muslim for religious reasons. Furthermore, middle-aged 
men nowadays are getting circumcised on hygienic grounds after being advised to do 
so by medical doctors. 
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1.1.3 HIV/AIDS situation in Malawi 
Acquired Immunodeficiency Syndrome (AIDS) is a syndrome characterized by 
opportunistic infections and malignancies that occur because of reduced immunity from 
HIV infection. Human Immunodeficiency Virus (HIV) causes a reduction in CD4 and T- 
Lymphocyte cells in the host. These cells are responsible for immunity (Fahey & 
Flemming, 1997). HIV is transmitted through sexual intercourse (with a heterosexual, 
homosexual or bisexual partner), contaminated blood and blood products (including 
sharing contaminated needles), and perinatally from an infected mother to an infant 
during pregnancy, delivery, and breast-feeding (Fahey & Flemming, 1997; Taha et al., 
1995). 
 
According to the HIV and Syphilis Sero –Survey and National HIV Prevalence and AIDS 
Estimates Report (National AIDS Commission, 2007), the HIV epidemic in Malawi 
started in the early 1980s with the first AIDS case reported and confirmed in 1985. 
HIV/AIDS continues to be one of the major public health and socio-economic challenges 
facing Malawi. About 88.0 percent of all new HIV infections in Malawi are acquired 
through unprotected heterosexual intercourse, about 10.0 percent via mother-to-child 
transmission and about 2.0 percent through blood transfusions, contaminated medical 
and skin piercing instruments as affirmed in the 2009-2013 National HIV Prevention 
Strategy (National AIDS Commission, 2009). In 2007, the national HIV prevalence in the 
15-49 age group was estimated at 12.0 percent translated from 898,888 people living 
with HIV/AIDS. About 89,055 of those infected were children less than 15 years. 
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Regionally, HIV prevalence was estimated at 6.5 percent in the North, 8.6 percent in the 
Centre and 16.5 percent in the South. The prevalence results showed regional 
heterogeneity as revealed by a significantly higher risk of HIV infection for urban 
residents (15.6 percent) compared with their rural counterparts (11.2 percent). The 
MDHS which revealed a national HIV prevalence of 11.8 percent showed a higher 
distribution among women (13.3 percent) compared with men (10.2 percent). 
 
1.2 Research objectives 
 
In a country like Malawi where HIV/ AIDS estimates are still high, the researcher 
considered that a study of the relationship between MC and HIV infection was vital. The 
overall objective of the research study is to investigate the relationship between MC 
status and HIV infection in men from Salima district visiting HIV Testing and Counseling 
(HTC) centres to know their serostatus. Specifically, the research study would like to: 
 
 Compare prevalence rates of HIV infection in circumcised and uncircumcised 
men from Salima district; 
 Investigate the relationship between MC status and HIV infection in men from 
Salima district; 
 Identify sexual, religious, cultural and other factors that are statistically 
significantly associated with HIV infection in men from Salima district. 
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1.3 Research questions and hypotheses 
 
Two main research questions that helped guide the researcher in the study are as 
follows: 
 
1) Primary research questions: how does HIV prevalence differ between circumcised 
and uncircumcised men from Salima district? What is the relationship between MC 
status and HIV infection in men from Salima district? 
 
2) Secondary research question: are there other (sexual, religious or cultural) factors 
that are significantly associated with HIV infection in men from Salima district? 
 
There is one appropriate set of hypotheses that will be tested in this research study: 
  
menseduncircumciinectionHIVmendcircumciseinectionHIV
menseduncircumciinectionHIVmendcircumciseinectionHIV
H
H
infinf1
infinf0
:
:
 
 
The null hypothesis indicates that circumcised men are as equally likely to have HIV 
infection as uncircumcised men. The alternative hypothesis is that circumcised and 
uncircumcised men are not equally likely to have HIV infection. The choice of the 
alternative hypothesis was driven by the understanding that the prevalence of HIV 
infection could be higher for the circumcised men than for the uncircumcised men or 
vice versa. 
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1.4 Justification and significance 
 
International studies conducted in the past suggest that MC is associated with a 
reduction in risk of HIV infection.  In Africa, popular studies were conducted at Orange 
Farm in South Africa, Kisumu in Kenya and Rakai in Uganda. While a number of studies 
have demonstrated that MC is associated with a reduced risk of HIV infection, other 
studies have revealed the contrary. The evidence in support of adult MC as an 
intervention to prevent HIV transmission has been an issue of blistering debate and 
dissent within the scientific fraternity. 
 
The MDHS, which assessed demographic characteristics and the health situation of 
residents, included questions on MC status, sexual behaviour, socio-economic and 
socio-demographic characteristics. HIV testing was done for the first time in the 
historical framework of household surveys in Malawi. Results from this survey revealed 
that circumcised men had a slightly higher HIV infection rate (13.2 percent) than men 
who were not circumcised (9.5 percent). However, the report concluded that the 
observations suggested that the relationship between MC and HIV sero status was not 
straightforward. It thus recommended that further analysis was needed to determine the 
relationship between MC and the risk of HIV infection. 
 
Early in 2010, donors in the HIV/AIDS sector in Malawi were demanding organizations 
dealing in the fight against the AIDS pandemic to concentrate more on MC in HIV/AIDS 
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prevention strategies as a prerequisite for aid. The Principal Secretary for HIV/AIDS and 
Nutrition in the Office of the President and Cabinet dismissed the idea arguing that 
Malawi is not a circumcision practicing society, making it difficult to implement the 
practice as it could contradict religious and cultural norms. She reiterated that MC had 
failed to work as a preventive measure for HIV/AIDS in the country, and went on to say 
that MC in the country was only being practiced on religious grounds and medical 
purposes where one cuts the foreskin following pains in the urinary tract. She also 
argued that government had discovered that HIV in Malawi was high in districts that 
practice MC (Chipalasa, 2010). 
 
This research study is worth pursuing as it does not just compare prevalence rates of 
HIV infection in circumcised and uncircumcised males but it also investigates the 
relationship between MC status and HIV infection in the local context. It further 
investigates whether or not other variables are associated with HIV infection in men 
from Salima district. The research is also reinforced by the recommendation of the 
MDHS calling for a further investigation into the relationship between the two variables. 
Furthermore, while Muula (2006) supported the inverse relationship between MC and 
HIV infection, he was quick to caution that as the policy debates rage, the scientific 
community has an enormous responsibility to, among other measures, ensure that well 
conducted studies are carried out in other settings to either confirm or dispute the 
findings. He went on to mention that such results would be awaited with eagerness. 
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It is apparent that the MDHS only ascertained the relationship between the two without 
extending analysis into which other variables were significantly associated with HIV 
infection. Moreover, unlike the MDHS, this study also incorporated three important 
variables for investigation: washing practices of the penis (penile hygiene), whether or 
not men were sexually satisfied with their partners and perception of MC reducing the 
risk of HIV infection. Furthermore, very little is known about whether or not 
homosexuality existed in the communities studied. Apart from the MDHS which is 
undertaken on a countrywide basis, researchers have focused on HIV/AIDS studies 
independent of MC and vice versa. These are areas that have been identified as having 
a knowledge gap that the research study may probably fill. This is a comprehensive 
study that explores HIV infection as it relates to MC, covering almost thirty variables. 
 
1.5 Delineation 
 
As contended by Hofstee (2006), every academic work has its delimitations, and this 
research study is no exception. The researcher did not intend to conduct a nationwide 
study in order to concretize emerging conclusions. On the contrary, of particular interest 
was choice of a district with a mix of circumcised and uncircumcised males to enable 
the study address the research objectives, research questions and to test the specified 
set of hypotheses, and Salima happened to be one of those districts. As such, it would 
not be recommended to make conclusive generalizations without due consideration of 
the unique features of this research study. Consequently, it may not be permissible to 
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extend conclusions arising from this research study to other populations in other 
districts. Figure 1.2 shows Salima district where the study was undertaken. 
 
 
SALIMA 
Figure 1.2: Map of Malawi showing the study area (Salima district) 
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1.6 Conclusion 
 
The chapter rendered basic information on Malawi, a country where the research study 
took place, by describing population characteristics, prevalence estimates of MC and 
HIV/AIDS. It outlined research objectives, research questions and hypotheses to be 
tested, and provided the justification and significance of the research study. 
 
The rest of the dissertation develops as follows: Chapter two reviews published 
scientific material on the topic whereby main arguments of previous studies are 
compared and contrasted. It also presents the theoretical framework of the research 
study. Chapter three elucidates the research design and methodology covering the 
procedures regarding how the research study was conducted with participants. It also 
exhibits statistical methods for analyzing categorical data and ethical considerations 
encapsulating the research study. Chapter four presents analysis of data generated 
from STATA version 11.0 and PASW Statistics 18.0 software, and interpretation of 
results. Chapter five contains a discussion of the findings and assesses 
accomplishment of research objectives, research questions and hypotheses. It also 
catalogues a summary of conclusions. 
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CHAPTER 2: LITERATURE REVIEW 
 
2.1 Introduction 
 
The literature review presented in this chapter provides a comprehensive study and 
interpretation of literature as evidence of research on the issue under study. It 
describes, compares and evaluates major arguments, methodologies, approaches and 
controversies in the scholarly literature on the subject. It looks at the theoretical 
overview of Male Circumcision (MC) protecting against acquisition of HIV infection, 
selected studies that support the theory of protection of circumcised males from HIV 
infection and arguments against the theory of protection. 
 
2.2 The theory of MC protecting against acquisition of HIV infection 
 
The theory behind protection of circumcised males from HIV infection was 
demonstrated in a research article by Szabo & Short (2000). The authors highlighted 
that in humans, histological studies have identified antigen presenting cells in the 
mucosa of the inner foreskin and urethra, seemingly making it likely that antigen 
presenting cells at these mucosal locations are the primary target for HIV in men. “The 
uncircumcised penis consists of the penile shaft, glans, urethral meatus, inner and outer 
surface of the foreskin, and the frenulum, the thin band connecting the inner foreskin to 
the ventral aspect of the glans”. They went on to state that a keratinized (hardened), 
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stratified squamous epithelium covers the penile shaft and outer surface of the foreskin, 
which provides a protective barrage against HIV infection in circumcised males. “In 
contrast, the inner mucosal surface of the foreskin is not keratinized and is rich in 
Langerhans Cells (LCs), making it particularly susceptible to the virus”. They further 
observed that during heterosexual intercourse, the foreskin is pulled back down the 
shaft of the penis, and the whole inner surface of the foreskin is exposed to vaginal 
discharges, providing a large surface zone where HIV transmission could eventuate. 
“Furthermore, breaches in the mucosa can occur due to micro tears during sexual 
intercourse, especially at the frenulum”. The authors concluded by asserting that in 
circumcised males, only the distal penile urethra is lined with a mucosal epithelium 
although this is unlikely to be a common site of infection because it contains 
comparatively few LCs. 
 
However, de Witte et al. (2007) demonstrated that the LCs in the foreskin have a 
protective effect against pathogens, including HIV, by producing the protein langerin. 
“The langerin transports HIV-1 to locations within the LCs where the virus is destroyed”. 
The authors argued that strategies to combat infection must reinforce, preserve or, “at 
the very least, not interfere with langerin expression and function” as “it is only when the 
LCs are overwhelmed by a high viral load that the virus can enter the body”. Concurring 
with these findings, a research article by de Jong et al. (2010) supported the role for 
LCs in the enhanced susceptibility to HIV-1 in the presence of Herpes Simplex Virus 
Type 2 (HSV-2). The article presented results suggesting that HSV-2 interferes with 
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anti–HIV-1 function by decreasing langerin expression and saturating langerin activity, 
leading to increased HIV-1 infection of LCs. The authors elaborated that these data 
show that viral sexually transmitted infections (STIs) accelerate HIV-1 susceptibility by 
interfering with the LCs function. Among others, HSV-2 decreased langerin expression, 
which prevented efficient HIV-1 binding by LCs. Moreover, HSV-2 competed with HIV-1 
for langerin binding, further thwarting the protective function of langerin. 
 
2.3 Research studies on the link between MC status and HIV infection 
 
The association between MC status and acquisition of HIV infection has been widely 
researched in the past on a global platform. While a number of studies have 
demonstrated that MC is associated with a reduced risk of HIV infection, other studies 
have revealed the contrary. The evidence in support, as well as the feasibility, of adult 
MC as an intervention to prevent HIV transmission, has been an issue of hot debate 
and disagreement within the scientific fraternity. 
 
2.3.1 Studies revealing the association between MC status and HIV infection 
In a popular study by Auvert et al. (2005) carried out at Orange Farm in South Africa, a 
total of 3274 uncircumcised men, aged 18–24 years, were randomized to either a 
control or an intervention group with follow-up visits conducted at 3, 12 and 21 months 
since the commencement of the study. While males in the intervention group were 
circumcised immediately after randomization, those in the control group were 
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circumcised at the end of the follow-up. Every participant was invited to answer a face-
to-face questionnaire, to provide a blood sample, to have a genital examination for 
confirmation of MC status and an individual counseling session at each of the follow-up 
visits. The questionnaire was aimed at collecting data on background characteristics 
and reported sexual behaviour. Blood samples were tested for syphilis and HIV-1. 
Confidentiality was ensured through a secret number given to a participant that was 
used to identify all documents related to that person. Compilation and analysis of 
laboratory results and data were performed using Microsoft Access and SPSS software. 
Whereas the protection against HIV infection was calculated as 1–incidence rate ratio 
(IRR), independence of behavioural categorical data between the randomization groups 
was tested using Fisher’s exact test, and the Kruskal-Wallis test was used for 
quantitative behavioural variables. 
 
During the study, 20 and 49 participants became HIV positive in the intervention and 
control groups, respectively. These represented incidence rates of 0.85 per 100 person 
years (0.55–1.32) and 2.1 per 100 person years (1.6–2.8), respectively. “The IRR of HIV 
infection for the intervention group in comparison with the control group was 0.40 (0.24–
0.68) at 0006.0p ”. The authors deduced that this IRR corresponded to a protection of 
60 percent (32–76) against HIV infection which essentially meant that the intervention of 
MC “prevented six out of ten potential infections”. The authors further posited that “the 
study provided the first experimental evidence of the efficacy of MC in protecting men 
against HIV infection”. 
 17 
 
In another study by Gray et al. (2007) done in Rakai in Uganda,  a sample of 4996 
uncircumcised, HIV-negative men aged 15–49 years who agreed to HIV testing and 
counseling were enrolled. While circumcision was performed on 2474 men immediately 
after randomization, it was delayed for 2522 men who were circumcised at the end of 
the follow-up. Follow-up visits were undertaken at 6, 12 and 24 months after the study 
began. After voluntarily providing a written informed consent for screening, a blood 
sample was obtained for HIV testing. Participants completed a detailed questionnaire at 
enrollment covering sociodemographic characteristics, sexual risk behaviours, genital 
hygiene and health. Participants answered questions on sexual risk behaviours at each 
of the follow-up visits. Men were also examined to assess MC status and for any penile 
pathology. “HIV incidence during the trial was assessed by fixed covariates such as 
age, marital status, and education at enrollment, and by time-varying covariates such as 
sexual risk behaviours and symptoms of STIs reported at follow-up visits”. IRR and 95 
percent confidence intervals of HIV acquisition in the intervention versus the control 
group were estimated via exact methods, with Poisson multiple regression used for 
adjusted analyses including trend assessments. To assess possible behavioural 
disinhibition, risk behaviours were tabulated by follow-up visit, and differences between 
study groups were gauged by chi-square and Fisher’s exact tests. Behavioural 
disinhibition, similar to behavioural risk compensation, was coined by Pinkerton (2001) 
and Eaton & Kalichman (2007) as occurring when the perceived chance that a 
threatening event will occur is altered and behavior is adjusted in response to the 
change in perceived probability of the threat. 
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Gray et al. (2007) found that “the large, randomized trial of adult MC showed that such a 
surgical intervention reduced the risk of HIV acquisition by men”. A significant reduction 
in HIV incidence was noted among circumcised men compared with uncircumcised 
counterparts. “The efficacy of circumcision for prevention of HIV acquisition was 
estimated at 51.0 percent in the Poisson intention-to-treat analysis”. The authors 
observed that the findings were compatible with observational data as well as results 
from randomized trials done in South Africa and elsewhere, “suggesting that 
circumcision should be deemed to be a proven intervention for reducing the risk of 
heterosexually acquired HIV infection in adult men”. 
 
Another randomized study was undertaken by Bailey et al. (2007) in Kisumu in Kenya in 
which a total of 2784 men aged 18–24 years were assigned to either receive immediate 
circumcision (1391) or have delayed circumcision (1393). Follow-up visits were done at 
1, 3, 6, 12, 18 and 24 months after the study took off. All participants had their blood 
and urine collected for laboratory tests. They received HIV counseling and testing, 
underwent a genital examination to confirm the self-reported MC status and were asked 
questions about sexual activity 12 months prior to the study. An extensive questionnaire 
was administered to assess sexual function and sexual risk behaviours associated with 
HIV infection. All hazard or risk ratios were estimated with the parameter estimates from 
Cox regression. “Significant differences between groups were assessed using Fisher’s 
exact tests or chi-square tests for proportions, Wilcoxon-Mann-Whitney tests for 
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continuous and ordinal distributions, and log-rank tests for time-to-event distributions”. 
Analyses were done using SAS software. 
 
During the study, seroconversion occurred in 22 participants in the circumcision group 
and 47 in the control group. The risk ratio of HIV acquisition in the circumcision group 
compared with the control group was 0.47 (0.28–0.78), which represents a reduction of 
53.0 percent (22–72) in the risk of circumcised men acquiring HIV infection. The authors 
posited that these results confirmed that the intervention of MC substantially reduced 
the risk of men acquiring HIV infection. 
 
2.3.2 Opposition to association between MC and HIV infection 
A research study administered by Connolly et al. (2008) on MC status and its 
relationship to HIV infection in South Africa was based on a “cross-sectional, national 
household community survey conducted in 2002”. From a total of 13528 respondents, 
9963 (73.7 percent) persons aged over 2 years were interviewed, out of which 8428 
were tested for HIV. Included in the analysis was a sub-sample of 3025 men aged at 
least 15 years who participated in the study. Chi-square tests and Wilcoxon sign rank 
tests were used to analyze demographic and behavioural factors relating to 
circumcision. Stepwise logistic regression analysis was used to “identify independent 
factors associated with circumcision”. The authors used similar techniques to examine 
the relationship between circumcision and HIV infection. Data analysis was performed 
using STATA software. 
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Out of the sub-sample of 3025 men in the study, 2585 had a genuine HIV result. HIV 
prevalence was found to be almost equal between the circumcised and uncircumcised 
groups (11.1 percent versus 11.0 percent). The study also revealed that men who had 
been circumcised before the age of 12 had a significantly lower HIV prevalence (6.8 
percent) than those who had been circumcised after the age of 12 (13.5 percent), 
bearing an odds ratio of 0.5 (0.3–0.8) at 01.0p . The uncircumcised counterparts did 
not show significantly different HIV prevalence between the same age categories as 
shown by the odds ratio of 0.8 (0.6–1.1) at 1.0p . When adjusted for condom use, 
marital status, age and educational level, the effect of circumcision remained 
unchanged for men circumcised before the age of 12 [with an odds ratio of 0.9 (0.5–1.7) 
at 7.0p ] and for men circumcised after the age of 12 [with an odds ratio of 0.8 (0.6–
1.1) at 2.0p ], compared with uncircumcised men. 
 
The authors claimed that one of the prominent findings from this study was that MC “did 
not appear to provide significant protection against HIV infection among men in South 
Africa”, irrespective of whether they were sexually active or not. They affirmed that “the 
finding was inconsistent with the bulk of findings in literature” that reveal the contrary. 
Among other strengths, the authors singled out that the study was based on a cross-
sectional study design with results that could not show a temporary relationship. 
However, the major limitation was that information on circumcision was “self-reported 
and might have been influenced by imperfect recall and influences of social desirability 
as to when and where circumcision had taken place”. Additionally, response rates were 
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low among residents in urban formal areas (61.4 percent), especially 48.9 percent 
among whites and 56.1 percent among Indians, “making the subgroups not 
representative of the general population”. 
 
Green et al. (2008) observed that results of the three popular randomized studies (at 
Orange Farm [South Africa], in Rakai [Uganda] and in Kisumu [Kenya]) “might have 
been influenced by other factors and therefore skewed the results” as follows: 
 
 It was very difficult to know whether or not the “short-term results of the trials” 
would have been sustained beyond 18 months. They argued that in the Kenya 
trial, “the protective effect of circumcision seemed to disappear after 18 months” 
and that in the 18–24 month follow-up period, there was an insignificant 
difference in the number of circumcised and uncircumcised men contracting HIV 
at eight and nine, respectively. 
 In addition, they noted that by the end of the three trials, a total of 64 circumcised 
and 141 uncircumcised males had contracted HIV. “During the trials, a total of 
703 participants, including similar numbers of circumcised and uncircumcised 
men, were lost to follow-up with their HIV status unknown”. In their view, “this 
implied that the number of participants lost to follow-up was far greater than the 
number of those who contracted HIV resulting into a probable great variation of 
the statistical significance of the trial results”. 
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 Further, they observed that according to the reported sexual behaviour of the 
males in the Orange Farm trial, “23 of the 69 infections occurred in men who 
reported no unprotected sex during the observation interval”. Similarly, in the 
Uganda trial, “16 of the 67 infections occurred in men who reported either having 
no sex partners or 100 percent condom use”. In the authors’ point of view, this 
meant that “the proportion of nonsexual transmission in participants suggested 
that circumcision may not have had the impact on the HIV crisis that is being 
promoted and could indeed be contributing to the infections”. 
 The authors went on to say that “other factors and conditions were present that 
are not representative of the real world setting and that might have potentially 
influenced the study results” including: repeated reinforcement of condom use 
and safe-sex practices; provision of 2 years free medical care to participants; 
payment to participants for participation; “conduct of the trials in atypically 
sanitary and well-resourced settings that are unlikely to be replicated in mass 
African circumcision campaigns”. 
 The authors reminded the scientific community that the “gold standard of medical 
testing is the double blind randomized control trial (RCT)”. Concurring with Green 
et al. (2008), Dowsett & Couch (2007) were of the view that these trials were not 
double-blinded in the sense that circumcision could not be concealed from the 
experimenter or the subject: the men in each arm clearly knew their MC status. 
“That known difference could have affected how the men responded 
behaviourally, psychologically and sexually. The randomization process, while 
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technically excellent, was in this way somewhat compromised”. However, the 
authors observed that this is not unusual in trials that involve surgical processes. 
 
Garenne (2006) noted that in South Africa, in spite of the Zulus not practicing 
circumcision and the Xhosas practicing circumcision, HIV infection rates are not 
statistically different. In a research study by Mor et al. (2007) in the United States of 
America, which examined HIV rates in both heterosexual and homosexual populations, 
there was no statistical difference in HIV rates among circumcised and uncircumcised 
males. Furthermore, HIV and AIDS estimates prepared by the Joint United Nations 
Programme on AIDS (UNAIDS) and World Health Organization (WHO) (2006) showed 
that the United States of America, where the majority of adult males are circumcised, 
has a much higher HIV infection rate than European nations, where circumcision is 
rarely practiced. “The fact that among developed nations, the USA has both the highest 
rates of MC and the highest rates of HIV has raised doubts about the negative 
association between MC and HIV transmission” (Winkel, 2006). The author argued that 
“these studies indicate that MC status may not have been the only determining factor in 
HIV prevalence patterns”. 
 
2.4 Conclusion 
 
The chapter provided a theoretical framework for the study by discussing the biological 
plausibility of MC reducing the risk of HIV infection in men. It also provided a detailed 
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analysis of research studies by opponents and proponents of the association between 
MC status and acquisition of HIV infection. 
 
Contradicting research results on the relationship between MC status and acquisition of 
HIV infection call for continued research work in the area to come up with a clear and 
consistent direction on how the two are associated so that the national strategic plans 
should be concretized on the basis of whether or not MC should be promoted as one of 
the main preventive measures of HIV infection. Therefore, in light of the contradicting 
arguments posited, this research is worth pursuing to uncover what has not been known 
before and address some of the identified gaps in local research as outlined in the 
introductory part of this dissertation. The following chapter, therefore, outlines the study 
design and methodological considerations involved in collecting data and information on 
HIV, sexual, cultural and religious practices, including MC status. 
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CHAPTER 3: RESEARCH DESIGN AND METHODOLOGY 
 
3.1 Introduction 
 
This chapter focuses on the research design and methodological procedures used to 
collect data on HIV status of participants and their sexual, cultural and religious 
practices, as well as MC status. It begins with a discussion of the study design followed 
by a full description of research instruments, variables investigated, respondents, 
sampling procedures, research sites, interviews and the HIV testing procedure. A 
review is also presented of the statistical methodology for analysis of categorical 
response variables. The chapter also elucidates an assessment of data quality, 
limitations and ethical issues engulfing the research study. 
 
3.2 Research design 
 
Altman (1991) and Campbell (1999) noted that in observational studies, information is 
collected about one or more groups of subjects but do nothing to affect them. They 
further explained that cross-sectional studies are those in which individuals are 
observed only once and reiterate that most studies are cross-sectional in nature. The 
study did not involve circumcision as a health intervention, hence it is not experimental. 
However, it is a cross sectional study targeting men going to HTC centres in Salima 
district and meeting the inclusion criteria. To a larger degree, the data collected are 
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categorical. However, quantitative data, for example on age of a participant, number of 
sexual partners a respondent had sex with and age at circumcision for participants in 
the circumcised group, have also been collected. 
 
Some of the similar studies conducted in the past adopted randomized controlled 
intervention study designs (Auvert et al., 2005; Gray et al., 2007; Bailey et al., 2007) in 
which MC was an intervention and in which the primary objective was to determine the 
impact of MC status on the acquisition of HIV infection by young men. The adoption of a 
cross-sectional study design was reinforced by two considerations: firstly being that the 
study did not concern any health intervention and secondly being that historically, some 
researchers of earlier studies, relating in one way or the other to this study, used cross 
sectional study designs (Auvert et al., 2001; Bailey et al., 2001; Simbayi et al., 2005; 
Connolly et al., 2008). 
 
3.3 Research methodology 
 
3.3.1 Research instruments 
According to Hofstee (2006), a questionnaire is a manner of eliciting information directly 
from people who are presumed to have the required information. Following the choice of 
a survey-based research, an oral questionnaire was a fundamental mechanism used for 
data collection. Hofstee (2006) further posited that open-ended questions should be 
avoided as much as possible. In this vein, when the questionnaire was being 
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developed, every effort was made to ensure that responses to most of the questions 
were predetermined. It was an undisguised structured questionnaire initially developed 
in English language but translated into and administered in the local language which is 
Chichewa (Appendices A and B, respectively). The author went on to clarify that 
although the approach of using a structured questionnaire suffers from eliciting hidden 
feelings, opinions and ideas, it simplifies responses that will be easier to aggregate, 
compare, interpret and analyze. The measures of using a questionnaire in survey-based 
research were adopted from Bastani et al. (1996), Bailey et al. (1999), Auvert et al. 
(2005), Gray et al. (2007) and Bailey et al. (2007) among others, who used it for a 
detailed assessment of reported sexual behaviour by participants. 
 
The following are some of the variables that were incorporated into the questionnaire: 
marital status, religion, race, highest level of education, sexual orientation, MC status, 
age at circumcision, sexual satisfaction with partner, number of sexual partners, sex 
with a prostitute, sex for money, sex with a homosexual, condom use, frequency of 
condom use, prevalence of an STI, treatment of an STI, penile hygiene, HIV test result, 
perception of MC reducing the risk of HIV infection, sharing of injection drug needles, 
syringes or blades and alcohol consumption in conjunction with sex (Appendix A). 
 
The participant information sheet and consent form were other instruments that were 
shared with participants to facilitate the research process. These were initially 
developed in English but translated into and administered in the local language which is 
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Chichewa (Appendices C and D). Cards labeled with unique identification codes were 
also shared with research participants to ensure concealment of identity since HIV test 
results were written at the back of these cards. The secret codes were replicated on the 
questionnaires and on the consent forms to identify them with HIV test results of 
research participants. 
 
3.3.2 Research participants and eligibility criteria 
Table 3.1 lists the inclusion and exclusion criteria used for assessing eligibility of 
participants for the research study. The inclusion criteria were a basis for recruitment of 
participants into the study after they had given a written informed consent voluntarily. 
 
Table 3.1: Eligibility criteria used in drawing research participants into the study 
Inclusion criteria Exclusion criteria 
 
 Malawian homosexual/ 
heterosexual males, 
 Aged 15 years or above, 
 Circumcised or uncircumcised, 
 Resident in Salima district, 
 Able to understand clearly about 
the research, 
 Agreeable to answer general 
health questions and questions 
pertaining to sexual behaviour, 
cultural and religious practices. 
 
 Malawian/ non-Malawian males, 
homosexual/ heterosexual, 
circumcised/ uncircumcised, aged 
below 15 years, 
 Malawian/ non-Malawian females 
of any age, 
 Malawian/ non-Malawian males, 
homosexual/ heterosexual, 
circumcised/ uncircumcised, aged 
15 years or above but requiring 
special communication needs, 
 Meeting the inclusion criteria but 
refused to consent to participate. 
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Research participants recruited into the study were identified through HTC centres 
where they came for HIV testing and counseling after having decided on their own to do 
so. They were approached and briefed about the study before being tested for HIV. 
 
3.3.3 Sampling 
Most of the variables in the study are categorical in nature. Hence, the basic Cochran’s 
formula was used to come up with an initial sample size of 270 participants. The formula 
is set out as 
2
0 2
(1 )z p p
n  and the assumptions are as follows: z  is the value for a 
selected alpha level of 0.05 in each tail, giving a value of 1.64485 (the overall 
significance level was set apriori at 10 percent, indicating the level of risk a researcher 
is willing to take that true margin of error may exceed the acceptable margin of error); 
(1 )p p  is the estimate of variance, with a maximum possible proportion of 0.5p  and 
(1 ) 0.5p , which generates a maximum possible sample size;  is set at 0.05 and 
indicates the acceptable margin of error (Bartlett et al., 2001). The initial sample size 
was further adjusted by Cochran’s (1977) correction formula which incorporates 
population size to determine the final sample size. The formula is: 
0
1
01 /
n
n
n population
. Using an estimated population of Salima district of males 
aged 18 years and over of 76.4 thousand as a proxy population based on the 2008 
Malawi Population and Housing Census (MPHC) conducted by the NSO, the result is 
not markedly different from 270. Consequently, a total of 270 men were recruited into 
the study, half of whom were circumcised and the remainder uncircumcised. 
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Those going for HIV testing and counseling were not housed at the HTC centres like 
patients are at a hospital or clinic. They came to the centre to get tested, go through 
counseling and leave in the shortest possible time. As observed by Simbayi et al. (2005) 
in a study on risk factors for HIV/AIDS among youth in Cape Town, a quota system was 
used to limit the number of participants interviewed at a given venue to avoid any single 
venue from over-representing the sample. Having satisfied the inclusion criteria and 
given written informed consent, participants were being drawn into the study using 
quota sampling until the sample size was exhausted. This method was also supported 
by Rao (2000) who illustrated that quota sampling is a method in which a survey is 
continued until a predetermined number of people, households, hospitals, corporations 
and similar population units with specified characteristics are contacted and interviewed. 
In this particular case, specified characteristics were the inclusion criteria and 
willingness by potential participants to participate in the study as demonstrated by 
signing the informed consent form. 
 
3.3.4 Research sites 
Salima district was selected for the study because of reasons twofold: firstly, results of 
the 2004 MDHS conducted by NSO, revealed that the district recorded the lowest 
refusal rate for HIV testing (17.0 percent) among all districts in which the survey was 
carried out, meaning that a great deal of residents were willing to go for HIV testing; 
secondly, the district contains a diverse ethnic population of both circumcised and 
uncircumcised male residents, thereby partly qualifying potential men for participation in 
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the research study. Three HTC centres were selected for the study namely Salima 
District Hospital, which is the main hospital in the district, Khombedza Health Centre 
and Chipoka Health Centre, both situated at a radius of about 30 kilometres from the 
main hospital. Exactly 90 questionnaires were distributed to each site, half of which 
were earmarked for circumcised males and the other half for uncircumcised males, 
translating into an overall coverage of 135 circumcised and 135 uncircumcised males 
(Figure 3.1). 
 
At each research site, a counselor and a research assistant helped the researcher in 
administering the research study. Although the research assistants were already 
experienced in matters dealing with HIV/AIDS through volunteer work at the research 
sites, they were trained by the researcher on techniques for approaching potential 
participants, survey administration, research ethics and procedures for assuring 
confidentiality of data and information to be provided by participants. Particular attention 
was given to familiarizing them with the various sections of the questionnaire. 
Counselors needed no training as the HIV testing and counseling was part of their 
routine work. However, both were financially compensated with small amounts of 
money for the work they did. To a larger degree, the researcher assumed a supervisory 
role in monitoring how the research process was being simultaneously undertaken in all 
the three study sites. This helped to ensure that measures that had been set for the 
conduct of the study were being adhered to the letter. 
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Figure 3.1: Research sites and target sub-samples of circumcised and uncircumcised males in Salima district 
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3.3.5 Interviews 
Upon arrival at the HTC centre, a potential research participant was first approached by 
a research assistant and introduced to the research study. An assessment was made 
regarding whether he satisfied the study criteria or not. Having been assessed to be 
eligible for the study, he was taken into a private room and thoroughly briefed through 
the participant information sheet which contained all information about the research 
covering purpose of the research study, participation process, time required for 
participation, risks, benefits, confidentiality, review of research study and the emphasis 
on voluntary participation. He was given time to think about whether he was interested 
to take part in the study or not. An answer in the affirmative prompted the research 
assistant to ask him to consent by signing the informed consent form. For one who 
could not write, a provision was made to use inkpad for a signature in form of a 
fingerprint. After providing written informed consent voluntarily, a participant was asked 
a set of questions using the questionnaire in a face-to-face interview in vernacular 
language. Then he was thanked for participation. 
 
As the participant proceeded for HIV testing and counseling, the research assistant 
gave him a card bearing a secret number, which had also been written on the 
questionnaire and the consent form, to present to the counselor performing the HIV test. 
Every precaution was made to ensure that names were not used to preserve the 
confidentiality of responses as well as impending HIV test results. After performing the 
test using a finger prick blood sample, the counselor was indicating the result at the 
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back of the card bearing the secret code. At the end of each day, this test result was 
being replicated on the questionnaire bearing the same code under the section ‘HIV test 
result’. This was done to ensure consistency in identification among a set of answers 
provided through the questionnaire, the HIV test result and the signed consent form. 
 
At each research site, from the time the study commenced, circumcised and 
uncircumcised men were being drawn into the study randomly but once one group had 
drawn a total of 45 men, only those in the other group continued to be drawn into the 
study until a total of another 45 men. At each site, sub-samples of eligible 
uncircumcised men were the first to be exhausted. 
 
Data collection started on 31st January 2011 and ended on 1st March 2011. The 
duration was shorter than initially thought mainly due to cooperation from participants, 
continued availability of HIV test kits as well as dedication by research assistants and 
counselors at all the three research sites. The interview process took approximately 45 
minutes covering briefing a participant about the research study, decision regarding 
whether to take part in the study or not, providing written informed consent, answering a 
set of questions (the questionnaire) and undergoing HIV testing and counseling. 
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3.3.6 HIV testing process at research sites 
HIV testing and counseling is performed by a counselor in three stages as part of 
routine service: pretest counseling, HIV testing and posttest counseling. Covered under 
this section is the actual routine HIV testing process.  
 
The HIV test algorithm followed by HTC staff at the research sites when testing blood 
samples for HIV is shown in Figure 3.2. An HIV reagent called Determine is the first to 
be used. While a reactive result is designated by appearance of two lines on the 
reagent, a non-reactive result shows only one line. If the result is non-reactive, the 
testing process is halted and the client is informed about his/her serostatus. Otherwise, 
the second line HIV reagent called Unigold is engaged. If the result is reactive, the 
testing process is halted and the client is informed about his/her serostatus. Otherwise, 
the third line HIV reagent known as Bioline, which is more sensitive than the first two 
and treated as a tie-breaker, is engaged to determine a client’s HIV serostatus. The 
result of this third line and final HIV reagent is regarded as the real serostatus of that 
particular client. A participant’s test result usually shows after 15 minutes particularly for 
Determine and Unigold HIV reagents. 
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Figure 3.4: HIV testing algorithm at the research sites in Salima district 
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3.3.7 Data 
All data were collected as initially planned through face-to-face interviews with and HIV 
test results of participants. According to the knowledge of the researcher, there are no 
known weaknesses of the data. However, the strength of the data collected lies in 
ethnic diversity, targeting of men in the sexually active age group of 15 years or more 
and involvement of three study sites. The study did not involve high risk groups. In 
addition, the purpose of the study was clearly spelt out to participants and issues that 
needed clarification were properly handled whenever they arose. The interview 
procedure was explained to them and they were assured of anonymity and 
confidentiality of information provided. This not only encouraged frankness during the 
interviews but it also ensured that the interviews were conducted under conditions and 
in an environment acceptable to the participants thereby rendering the process 
trustworthy. Most importantly, it all hinged on potential participants deciding whether or 
not to consent to participate in the study as emphasis was placed strictly on voluntary 
participation. In this regard, the researcher presumes that those who participated 
provided honest responses. Consequently, the reliability and validity of the research 
instruments used were preserved to the extent that the data generated were sufficient to 
achieve the goals of the study. 
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3.4 Theory and methods for analysis of categorical responses 
 
As documented by Agresti (1996), a categorical variable is fundamentally a grouping 
variable that can be dichotomous (having two response levels) or polytomous (having 
more than two response levels) and can be either ordinal (having levels with a natural 
ordering) or nominal (having levels without a natural ordering). Stokes et al. (2000) 
noted that frequently, categorical data are presented in tabular form, known as 
contingency tables. Categorical data analysis is concerned with the analysis of 
categorical response measures regardless of whether any accompanying explanatory 
variables are also categorical or continuous. Categorical data analysis strategies are 
those that are concerned with either hypothesis testing or modeling. A discussion of 
selected methods designed for analyzing categorical data follows. 
 
3.4.1 Contingency table structure 
A relationship between two random variables, called a bivariate relationship, is defined 
by a joint distribution of the two random variables (Agresti, 1996). The joint distribution 
determines the marginal and conditional distributions. Let X  and Y  denote two 
categorical response variables with I  levels and J  levels, respectively. Classification of 
subjects on both variables results into IJ  possible combinations. The responses ( YX , ) 
of a subject randomly chosen from some population have a probability distribution which 
is displayed in a rectangular table of X (having I  rows) and Y (having J  columns) 
categories. The cells of the table represent the IJ  possible outcomes. Their 
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probabilities are {
ij
}, where 
ij
 denotes the probability that ( YX , ) falls in the cell in 
row i  and column j . When the cells contain frequency counts of outcomes, the 
rectangular table is called a contingency table or a cross classification table (Agresti, 
1996). The author further highlights that the probability distribution {
ij
} is the joint 
distribution of X  and Y . The marginal distributions are the row and column totals 
obtained by summing the joint probabilities. These are denoted by { i } for the row 
variable and {
j
} for the column variable, where the subscript “+” denotes the sum 
over the index it replaces, that is, 
j
iji  and 
i
ijj  which satisfy 
i j i j ijji
0.1 . Given that a subject is classified in row i  of X , let ij|  
denote the probability of classification in column j  of Y , Jj ...,,1 , where 0.1|j ij .  
 
The probabilities { iJi ||1 ...,, } form the conditional distribution of Y  at level i  of X . 
Stokes et al. (2000) summarizes notation for cell counts in a 22  contingency table 
including row and column marginal totals in Table 3.2. 
 
Table 3.2: 22  Contingency table 
 Row levels  
Column levels 1 2 Total 
1 11n  12n  1n  
2 21n  22n  2n  
Total 
1n  2n  
n  
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Agresti (1996) summarizes notation for joint, marginal and conditional distributions for a 
22  contingency table in Table 3.3. 
 
Table 3.3: Notation for joint, conditional and marginal probabilities 
 Column  
Row 1 2 Total 
1 
11  12  1  
(
1|1
) (
1|2
) 1.0 
2 
21  22  2  
(
2|1
) (
2|2
) 1.0 
Total 
1  2  
1.0 
 
 
3.4.2 Determination of statistical independence 
As pointed out by Agresti (1996), two variables are said to be statistically independent if 
there is no association between them, that is, the occurrence of one variable does not 
affect the occurrence of the other. When both are response variables, association can 
be described using their joint distribution, the conditional distribution of XY |  or YX | . 
The conditional distribution of XY |  is related to the joint distribution by 
jiiijij ,,/| . The variables are statistically independent if all joint probabilities 
equal the product of their marginal probabilities, that is, if Iijiij ...,,1,  and 
Jj ...,,1 . When X  and Y  are independent, jijiiijij /)(/|  for 
Ii ...,,1 . Each conditional distribution of Y  is identical to the marginal distribution of Y . 
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Thus, two variables are independent when the probability of column response j  is the 
same in each row, for Jj ...,,1 . 
 
Stokes et al. (2000) observes that most often, the hypothesis of interest is whether 
association exists between the rows of a contingency table and its columns, that is, 
whether the rates of favourable response for two treatment levels are the same. 
Although there are several ways of testing the hypothesis, many of the tests are based 
on the chi-square statistic. The Pearson’s chi-square statistic is given by: 
)/)((
2
1
2
1
2
i j
ijijijP mmnQ , where ijn  is the observed value in cell ( ji, ) and ijm  is the 
expected value of 
ijn . With cell counts that are sufficiently large, PQ  is distributed as a 
chi-square with one degree of freedom. In fact, the general number of degrees of 
freedom is given by the formula 11 JI  for JI  tables. A useful rule for 
determining adequate sample size in using PQ  is that the expected value ijm  should 
exceed 5 for all the cells (and preferably 10). However, in cases whereby 22  
contingency tables are too sparse, that is having small or zero cell counts for the usual 
asymptotic chi-square tests to apply, the only practical way to assess association is with 
Fisher’s exact test. 
 
Agresti (1996) notes that small-sample tests of independence were proposed by R. A. 
Fisher for 22  tables. For independent binomial sampling in the two rows, only the 
marginal totals for the rows are fixed. In such a case, under ceIndependenH :0 , 
 42 
 
conditioning on both sets of row and column marginal totals generates the 
hypergeometric distribution: 
1
1
21
11 )()(
n
n
tn
n
t
n
tnPtp . The formula conveys the 
distribution of ijn  in terms of only 11n . Given the marginal totals, it is possible to 
evaluate the other three cell counts by using 11n . The range of possible values for 11n  is 
mnm 11 , where ),0max( 11 nnnm  and ),min( 11 nnm . For 22  tables, 
independence is equivalent to the odds 1. To test 1:1H , the valuep  is the sum 
of certain hypergeometric probabilities. In illustration, consider 1:1H . For the given 
marginal totals, tables having larger 11n  have larger sample odds ratios and thus 
stronger evidence in favour of 1H . Thus, the valuep  equals )( 011 tnP , where 0t  
denotes the observed value of 11n . This test for 22 tables is the one called the Fisher’s 
exact test. 
 
3.4.3 Measurement of direction and strength of association 
The odds ratio is one of the measures which assess the strength of association and “is 
equally valid for retrospective, prospective or cross-sectional sampling designs” 
(Agresti, 1996). In Table 3.3, within row 1, the odds that a response is in column 1 is 
defined to be 1|21|11 / . Within row 2, the corresponding odds is 2|22|12 / . For 
joint distributions, the equivalent definition is 21 / iii  for 2,1i . The within-row 
conditional distributions are identical, and thus the variables are independent if and only 
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if 21 . The ratio of the odds 1  and 2  given by 21 /  is called the odds 
ratio, also called a cross-product ratio. From the definition of odds using joint 
probabilities, 
2112
2211
2221
1211
//
/
. 
 
Agresti (1996) continues to explain that when all cell probabilities are positive, 
independence of X  and Y  is equivalent to 1. When 1 , subjects in row 1 are 
more likely to make the first response than subjects in row 2, that is 
2|11|1
. However, 
when 10 , the first response is less likely in row 1 than in row 2, that is 2|11|1 . 
When one cell has zero probability,  equals 0 or . The odds ratio does not change 
value when orientation of the table is reversed so that the rows become columns and 
vice versa. Values of  farther from 1.0 in a given direction represent stronger levels of 
association. Two values for  represent the same level of association, but in opposite 
directions, when one value is the inverse of the other. For instance, when 25.0 , the 
odds of the first response are 0.25 times as high in row 1 as in row 2, or equivalently 
1/0.25=4.0 times as high in row 2 as in row 1. This reflects that when the order of the 
rows or columns is reversed, the new value of  is the inverse of the original value. 
Odds ratios can also be used to describe contingency tables larger than 22 . 
 
Odds ratios for JI  tables can use each of the 
2
I
 pairs of rows in combination with 
each of the 
2
J
 pairs of columns. A subset of )1)(1( JI  local odds ratios determines 
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all the 
22
JI
 odds ratios formed from pairs of rows and pairs of columns. The general 
odds ratio for the JI  contingency tables is given as: 
 1...,,1,1...,,1,
,11,
1,1,
JjIi
jiji
jiji
ij . 
 
3.4.4 Logistic regression modeling 
Stokes et al. (2000) posits that statistical modeling methods are aimed at describing the 
nature of association in terms of a parsimonious number of parameters but also 
addressing questions about association based on hypotheses concerning model 
parameters. Agresti (1996) is of the view that logistic regression is a form of statistical 
modeling that is often appropriate for categorical outcome variables. It describes the 
relationship between a categorical response variable and a set of explanatory variables 
which can be continuous or categorical. The response variable is usually dichotomous, 
but it may also be polytomous. These multi-level response variables can be nominally or 
ordinally scaled. Logistic regression has the advantage that model interpretation is 
possible through odds ratios which are functions of model parameters. Stokes et al. 
(2000) observes that one of its benefits is that estimates of odds ratios can be obtained 
from the parameter estimates that are computed through maximum likelihood 
estimation.  
 
Consider a binary response Bernoulli random variable Y and explanatory variable X  
and a probability denoted by )(x , the regression model xxYE )()(  is called a 
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linear probability model. A logistic regression takes a binary dependent variable, e.g. 
0/1, 1/2 or yes/no. However, the linear probability has a major structural defect. Since 
1)(0 x  and )( x , there surely exists a contradiction. Consequently, it 
is expected that a nonlinear relationship exists between )(x  and x  to overcome this 
contradiction. 
 
Because of the structural problems with the linear probability model, Agresti (1996) 
reasons that it is more fruitful to study models implying a curvilinear relationship 
between x  and )(x . This invokes the natural S-shape for regression curves with the 
logistic regression function given by 
)exp(1
)exp(
)(
x
x
x . It behaves in a way that as 
0)(, xx  when 0 , and 1)(x  when 0 . However, as 0 , the curve 
flattens to a horizontal straight line. When the model holds with 0 , the binary 
response is independent of X . For this model, the odds of making response 1 are 
xeexxx )()exp())(1/()( . This formula provides a basic interpretation for 
. The odds increase multiplicatively by e  for every unit increase in x . The log odds 
has the linear relationship x
x
x
)(1
)(
log . Thus, the appropriate link is the log 
odds transformation, the itlog . By defining the itlog  for general  as 
)}1/(log{)(logit , taking the log of the odds ratio gives 
)1/(
)1/(
log
/
/
logloglog
2121
1111
2221
1211
2112
2211  which equals 
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)}1/(log{)}1/(log{ 21211111 . This result indicates that the odds ratio can be 
written in terms of the difference between two itslog . Effects in the logistic model refer 
to odds, and the estimated odds at one value of x  divided by the estimated odds at 
another value of x  is an odds ratio. 
 
3.4.5 Goodness-of-fit tests and model diagnostics 
Agresti (1996) postulates that for a given itlog  model, model parameter estimates can 
be used to calculate predicted itslog , and hence predicted probabilities and estimated 
expected frequencies }ˆ{ |ijiij nm . When expected frequencies are relatively large, 
goodness-of-fit can be tested with a Pearson’s or likelihood-ratio chi-square statistic. 
For a model symbolized by M , these statistics are denoted by )(2 MX  and )(2 MG , 
respectively. For instance, 
i j
ijijij mnnMG )ˆ/log(2)(
2 . The likelihood-ratio principle 
is used to construct a statistic )(2 12 LL  that tests whether certain model parameters 
are zero, by comparing the fitted model 1M , also called a full model, with a simpler 
model 2M , also called a restricted model.  Denoting sL  as the maximized log likelihood 
for the saturated model, the likelihood-ratio statistic for comparing models 1M  and 2M  
is: )()()](2[)(2)(2)|( 1
2
2
2
121212
2 MGMGLLLLLLMMG ss . This means 
that the test statistic for comparing two models is identical to the difference in 2G  
goodness-of-fit statistics for the two models. Here the set of hypotheses is: 
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elrestrictedthethanbetterdatathefitselandedTheH
elandedthethanbetterdatathefitselrestrictedTheH
modmodexp:
modexpmod:
1
0
 
 
As observed by Agresti (1996), goodness-of-fit statistics such as 2G  and 
2X  are 
summary indicators of the overall quality of fit. Additional diagnostic analyses are 
necessary to describe the nature of any lack of fit. Consequently, residuals comparing 
observed and fitted counts can be useful. Such diagnostic analyses help show whether 
lack of fit is due to an inappropriate choice of the link function or perhaps due to 
nonlinearity in effects of explanatory variables. Hosmer & Lemeshow (2000) use the 
term covariate pattern to describe a single set of values for the covariate in a model. For 
example, in a dataset containing values of age, race, sex and weight for each subject, 
the combination of these factors may result in as many different covariate patterns as 
there are subjects. On the other hand, if the model contains only race and sex, each 
coded at two levels, there are only four possible covariate patterns. Goodness-of-fit is 
assessed over the constellation of fitted values determined by the covariates in the 
model, not on the total collection of covariates. In selecting the ‘best’ model, Abraham & 
Ledolter (2006) argue that the deviance and Pearson’s chi-square are two commonly 
used criteria. One prefers models with low values on these statistics. The latter is a 
similar statistic for evaluating model adequacy. For m  distinct covariate patterns, iin ˆ  
successes and )ˆ1( iin  failures, the Person’s chi-square statistic is given by: 
m
i iii
iii
m
i ii
iiii
ii
iii
n
ny
n
nyn
n
ny
1
2
1
22
2
)ˆ1(ˆ
]ˆ[
)ˆ1(
)]ˆ1()[(]ˆ[
, mi ...,,2,1  for a m2  
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contingency table where the rows correspond to the two outcomes 1 (success) and 0 
(failure), and the columns correspond to the m  distinct covariate patterns. This statistic 
can be compared with the percentile of a chi-square distribution with 1pm  degrees 
of freedom, with large values of the test statistic suggesting that the logistic regression 
model is inadequate. 
 
Abraham & Ledolter (2006) point out that goodness-of-fit measures also extend to 
analysis of residuals, most common of which are Pearson and deviance. These 
residuals are given by: 
)ˆ1(ˆ
ˆ
iii
iii
i
n
ny
e  and 
2
1
ˆ1(
ln)(
ˆ
ln2
ii
ii
ii
ii
i
ii
n
yn
yn
n
y
yd , respectively, 
where the sign of the latter is determined by the sign of ( iii ny ˆ ). Stokes et al. (2000) 
observe that Pearson’s residuals compare the differences between observed counts 
and their predicted values, scaled by the standard deviation of the observed count. By 
examining the ie , one can determine how well the model fits the covariate patterns. 
Often, the ie  values are considered to be indicative of lack of fit if 2|| ie . These 
residuals have a property that the sums of squares of ie  and id  give the Pearson and 
deviance statistics, respectively. 
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3.5 Ethics 
 
3.5.1 Ethical and scientific review 
The research study was ethically and scientifically reviewed by the Faculty of Science 
and Agriculture Research Ethics Committee of the University of Fort Hare and the 
University of Fort Hare Interim Ethics Committee between June and August 2010. 
Approval was subsequently granted by the latter on 31st August 2010 (Appendix E). In 
Malawi, the study underwent another review of ethical and scientific integrity by National 
Health Sciences Research Committee (NHSRC).  Approval was given on 19th January 
2011 (Appendix G). In addition, the researcher also sought authorization from Salima 
District Health Office to conduct the research study in Salima district. The acceptance 
letter was obtained on 24th November 2010 (Appendix F). 
 
3.5.2 Ethical considerations for the research study 
Based on best international ethical practice and recommendations as outlined in the 
Belmont report (1979) and Helsinki Declaration (1964), the following is a summary of 
ethical considerations incorporated into the study: 
 
 Translation: the questionnaire and the informed consent form were 
translated into the main local language, Chichewa before commencement of 
data collection. This enabled those that could not adequately understand 
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verbal explanations or written information given in English to know and 
understand thoroughly about the research study; 
 Payment: no payment was arranged for participants to avoid coercion or 
undue influence to take part in the research study although no risks were 
involved. The participants were not coming to the HTC centres for the 
research but had already taken a decision on their own to come for HIV 
testing and counseling; 
 Information: participants were provided with adequate information about the 
purpose, participation process, anticipated benefits and potential hazards 
(although there were none) of the research study through the participant 
information sheet and consent form (respect for persons); 
 Participation: a participant had the freedom to consent to participate in the 
study. He was at liberty to abstain from participation and was free to withdraw 
his consent at any time without giving a reason and without compromising the 
standard of care he would receive (respect for persons); 
 Identification: the identification of an individual with his HIV test result was 
concealed. Secret codes were used to identify a set of responses by a 
participant through the questionnaire with a corresponding HIV test result and 
the consent form; 
 Hazards: there were no potential hazards to the participants whether clinical 
or non-clinical, negligent or non-negligent (beneficence – maximization of 
benefits and minimization of hazards); 
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 Confidentiality: data and information that research participants provided 
were treated confidentially by, among other measures, using the secret codes 
instead of names during the data collection period and during data entry into 
the software,  and reporting of results in aggregate form; 
 Feedback: feedback will be provided to research participants through a 
summary sheet of main findings that will be shared with management of the 
three research sites after completion of the research study. 
 
3.6 Limitations 
 
Two limitations are worth highlighting at this juncture: sampling vis-à-vis 
representativeness, and dependency of sexual behaviour information and MC status on 
self-reporting. 
 
3.6.1 Sampling in relation to representativeness 
There was a deliberate effort for the researcher to approach men satisfying the eligibility 
criteria at the HTC centers because each of them had made an own decision to go for 
HIV testing and counseling. Although at each research site, circumcised and 
uncircumcised men were being drawn into the study randomly after meeting the 
eligibility criteria and providing written informed consent, the approach of quota 
sampling adopted for each of the two groups might not have been representative of the 
population of Salima district in general, and circumcised and uncircumcised males in 
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particular. Hence, results may not be generalized for populations of other districts in 
Malawi. To this end, a research article by Simbayi et al. (2005) made reference to a 
study design used which was cross-sectional, and therefore could not permit predictive 
or causal interpretation of the findings. Notwithstanding the highlighted limitation, the 
data are of sufficient quantity and quality to draw reasonably reliable conclusions after 
analysis. 
 
3.6.2 Dependence of sexual behaviour data and MC status on self-reporting 
In this study, information on sexual, religious and cultural practices of a participant could 
be obtained only through self-reporting. Similar studies in the past also depended on 
self-reporting of these variables by participants (Bailey et al., 1999; Auvert et al., 2005; 
Gray et al., 2007; Bailey et al., 2007). It is probable, though not conclusive, that some 
might have given information which could not be verified to be true or false. As such, 
responses about sexual risk behaviours and MC status may be subject to reporting 
bias. In addition, sexual behaviour in the 12 months preceding the study may not have 
reflected lifetime trends. 
 
Regarding circumcision, the researcher considered it unethical to have participants 
undergo a genital examination to check their status even if it were to be done by 
medical staff. It would also have been time consuming and expensive as it could have 
entailed additional workload for an already constrained health workforce at the health 
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centres where the study took place. The other consideration was that participants were 
coming to the HTC centres, without being influenced, only to know their HIV serostatus. 
 
In this study, considering the manner in which the study was administered whereby self-
reporting of MC status and sexual behaviour by participants was done privately with the 
research assistants who were males, the researcher had increased confidence in the 
accuracy of self-reports. This means that the researcher believes that there were no 
cases of misclassification as “there is no a priori reason to suspect differential 
misclassification in one direction or the other, nor any suggestion that this should differ 
between treatment groups” (Bailey, 1999). Therefore, the results and conclusions of this 
study are still valid and worthwhile. 
 
3.7 Conclusion 
 
The chapter furnished a discussion of the choice of study design and methodology used 
to conduct the study. It contained a detailed description of the research instruments 
used, the method of sampling and determination of sample size, the variables 
investigated, the conduct of interviews, the assessment of data quality, limitations and 
ethical issues. It also looked at the statistical techniques of analyzing categorical data in 
which odds ratios featured prominently in not only analysis of contingency tables but 
also logistic regression modeling. The overall framework of the study design served as 
a pointer to the researcher on the sequential steps to be followed when interacting with 
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research participants to ensure ethical integrity and sensitiveness to issues when 
conducting human research. Following in the next chapter is presentation of data, 
results and analysis of research findings.  
 
 
 55 
 
CHAPTER 4: DATA PRESENTATION, RESULTS AND ANALYSIS 
 
4.1 Introduction 
 
Being the mainstay of the research study, this chapter presents analysis of findings from 
the data to address, among several interests, the research objectives, questions and 
hypotheses.  As most of the data collected were categorical, coding of responses took 
centre stage. This translated into development of a codebook relating variables to 
variable description and the codes used for the various response levels (Appendix H). 
Categorical and quantitative statistical methods have been performed for univariate, 
bivariate and multivariate data analysis. The descriptive statistical part involves 
summarizing data mainly through tables of proportions or percentages distinguishing 
circumcised from uncircumcised men. 
 
Determination of association between MC status and HIV infection has involved 
analysis of contingency tables. Generally, hypotheses tested have been based on 
whether or not rows and columns in the contingency tables are associated by using 
Pearson’s chi-square tests or Fisher’s exact tests for comparison of proportions. Having 
ascertained association, unadjusted odds ratios have been used to gauge the direction 
and strength of the association. Logistic regression modeling has been performed not 
only to compute adjusted odds ratios through maximum likelihood estimation but also to 
model HIV infection on MC status and other variables that might be statistically 
 56 
 
significantly associated with HIV infection. An assessment has been made regarding 
whether or not interactions of the covariates in the logistic regression model are 
statistically significant. Model diagnostics have been executed to assess goodness-of-fit 
through the Pearson’s chi-square test. Further, graphic displays have been carried out 
to evaluate goodness-of-fit through plots of Pearson’s chi-square goodness-of-fit 
statistics and deviance residuals against estimated logistic probabilities. 
 
Although analysis of categorical data features prominently, quantitative methods of 
analysis have also been employed specifically for generation of medians and 
corresponding confidence intervals. 
  
4.2 Presentation, results and analysis of data 
 
The data presented and discussed are on background information of research 
participants, prevalence of HIV infection, association between MC status and HIV 
infection, association between HIV status and other variables and association between 
MC status and other variables. Further, a multivariable logistic regression is fit to 
determine statistically significant covariates that are associated with HIV infection. 
 
4.2.1 Background characteristics of research participants 
Table 4.1 presents demographic characteristics of participants in the research study by 
MC status. 
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Table 4.1: Demographic characteristics of research participants in Salima district 
 Uncircumcised 
Group 
Circumcised 
Group 
Median age (yrs) 29 (27 – 31) 30 (27.6 – 32) 
Age group (yrs) 
15 – 24 
25 – 54 
55 or more 
 
46 (55.4%) 
81 (47.9%) 
8 (44.4%) 
 
37 (44.6%) 
88 (52.1%) 
10 (55.6%) 
Ethnic group 
Yao 
Chewa 
Other 
 
2 (2.2%) 
105 (72.9%) 
28 (84.8%) 
 
91 (97.8%) 
39 (27.1%) 
5 (15.2%) 
Educational level 
Secondary or higher 
Primary 
Never been to school 
 
42 (64.6%) 
70 (43.5%) 
23 (52.3%) 
 
23 (35.4%) 
91 (56.5%) 
21 (47.7%) 
Marital status 
Currently married 
Previously married 
Never married 
 
98 (48.5%) 
7 (36.8%) 
30 (61.2%) 
 
104 (51.5%) 
12 (63.2%) 
19 (38.8%) 
Religion 
Muslim 
Christianity 
Other 
 
1 (0.9%) 
125 (83.9%) 
9 (75.0%) 
 
108 (99.1%) 
24 (16.1%) 
3 (25.0%) 
 
The median age of study participants was 29 and 30 for uncircumcised and circumcised 
males, respectively. Of those drawn into the study, 144 (53.3 percent) identified 
themselves as belonging to the Chewa ethnic group whereas 93 (34.4 percent) were 
Yao. While most of the Chewa were uncircumcised (72.9 percent), almost all the Yao 
were circumcised (97.8 percent), indicating that the practice of MC is predominated by 
the Yao ethnic group. The majority of participants had completed primary education 
(59.6 percent) and were currently married (74.8 percent). Christians and Muslims 
accounted for 55.2 percent and 40.4 percent, respectively. It is worth noting, however, 
that while the majority of Christians were not circumcised, almost all Muslims were 
circumcised, reflecting that the practice of MC is highly prevalent among the Muslims. 
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Fisher’s exact tests reveal statistically significant associations between religion and 
ethnic group ( 000.0p ), religion and MC status ( 000.0p ), and ethnic group and MC 
status ( 000.0p ). 
 
For participants who were circumcised, the median, lowest and highest age at 
circumcision was reported at 10, 4 and 27, respectively. About 79.3 percent reported 
being circumcised by the age of 12 years. Circumcisions had been performed 
overwhelmingly by traditional practitioners (90.4 percent) followed by health 
professionals (8.1 percent). The instrument that was used for circumcision was 
confirmed by about 34.8 percent of the circumcised men as having been used for 
another circumcision. 
 
Sexual risk behaviours are displayed in Table 4.2.  It is clear that MC status groups 
were much the same in terms of proportions that reported being sexually satisfied with 
their partners and having had other regular or occasional sexual partners. The overall 
mean number of sexual partners that respondents had sex with was 3.2 (2.3–4.0), with 
uncircumcised and circumcised males reporting 3.1 (2.5–3.7) and 3.3 (1.7–4.9), 
respectively. While 45.2 percent reported having had one sexual partner or none, as 
large as 33.7 percent reported having had three or more. Only 15.3 percent of those 
that had sex with other sexual partners never used a condom and about 22.6 percent 
had sex with other sexual partners whilst high on alcohol. While about 31.2 percent 
reported having had sex with someone having more than one sexual partner, about 
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19.6 percent reported having had sexual intercourse with a prostitute. The study 
revealed that there were homosexuals in the communities as 7 participants reported 
having had sexual intercourse with them, although they also reported having had sexual 
intercourse with women.  
 
Table 5.2: Sexual behaviour information 12 months prior to the study 
 Uncircumcised 
Group 
Circumcised 
Group 
Sexual satisfaction with partner 
Yes 
No 
 
114 (48.9%) 
13 (61.9%) 
 
119 (51.1%) 
8 (38.1%) 
Had other regular or occasional sexual partners 
Yes 
No 
 
63 (50.8%) 
67 (49.3%) 
 
61 (49.2%) 
69 (50.7%) 
Number of sexual partners respondent had sex with 
0 
1 
2 
3 or more 
 
5 (50.0%) 
61 (54.5%) 
23 (40.4%) 
46 (50.5%) 
 
5 (50.0%) 
51 (45.5%) 
34 (59.6%) 
45 (49.5%) 
Frequency of condom use on sex with other sexual 
partners 
Always 
Sometimes 
Never 
 
 
15 (65.2%) 
43 (52.4%) 
5 (26.3%) 
 
 
8 (34.8%) 
39 (47.6%) 
14 (73.7%) 
Had sex with other sexual partners whilst drunk 
Yes 
No 
 
15 (53.6%) 
48 (50.0%) 
 
13 (46.4%) 
48 (50.0%) 
Had sex with someone having more than one sexual 
partner 
Yes 
No 
 
 
36 (44.4%) 
94 (52.5%) 
 
 
45 (55.6%) 
85 (47.5%) 
Had sex with a prostitute 
Yes 
No 
 
25 (49.0%) 
105 (50.2%) 
 
26 (51.0%) 
104 (49.8%) 
Had sex with a homosexual 
Yes 
No 
 
3 (42.9%) 
132 (50.2%) 
 
4 (57.1%) 
131 (49.8%) 
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Percentages of those indulging in other sexual risk behaviours were much the same for 
circumcised and uncircumcised participants. Out of 174 participants who reported 
having had sex with someone without knowing his/her HIV status, 51.1 percent were 
uncircumcised. However, only 53.4 percent reported having used a condom, of which 
53.8 percent were uncircumcised. Of the 17 participants who had sex with an HIV 
positive partner, 52.9 percent were uncircumcised, and 76.5 percent reported having 
used a condom of which 46.2 percent were circumcised. An STI was contracted by 26 
participants with circumcised males accounting for 46.2 percent, and all but one had the 
STI treated. About 53.1 percent of the 32 participants who reported having shared 
injection drug needles, syringes, razors or blades were uncircumcised (Appendix I). 
 
Regarding the frequency of penile hygiene, about 88.9 percent reported washing their 
penises twice or more in a day with circumcised males accounting for 52.1 percent. A 
total of 91 participants perceived MC to have a protective effect against acquisition of 
HIV infection with circumcised males accounting for 74.7 percent. 
 
4.2.2 Prevalence of HIV Infection 
Table 4.3 is a cross-classification of HIV test result and MC status which reveals that 
the overall prevalence of HIV infection was 11.5 percent. However, HIV prevalence in 
circumcised males (7.4 percent) was less than half as much as that in uncircumcised 
males (15.6 percent). Furthermore, out of all who tested positive, about 67.7 percent 
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accounted for uncircumcised males compared to 32.3 percent for their counterparts. 
The latter two results are also depicted graphically in Figures 4.1 and 4.2, respectively. 
 
Table 6.3: Cross-classification of MC status and HIV status 
HIV Test Result Uncircumcised Circumcised Total 
Negative 114 125 239 
   % within HIV test result 47.7 52.3 100.0 
   % within circumcision status 84.4 92.6 88.5 
Positive 21 10 31 
   % within HIV test result 67.7 32.3 100.0 
   % within circumcision status 15.6 7.4 11.5 
Total 135 135 270 
   % within HIV test result 50.0 50.0 100.0 
   % within circumcision status 100.0 100.0 100.0 
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Figure 4.1: Prevalence of HIV infection 
within circumcision status 
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Figure 4.2: Prevalence of HIV infection 
within HIV test result
 
Although it did not show statistical significance ( 215.0p ), the prevalence of HIV 
infection in those circumcised by the age of 12 years was 5.6 percent compared to 14.3 
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percent for those circumcised at the age of 13 years or more. Since the data are cross-
sectional, prevalence ratio has more meaning than relative risk although the 
computational formula is the same. Stokes et al. (2000) argue that relative risk does not 
feature in cross-sectional studies for the reason that the disease and risk factors are 
measured at the same time. Hence, HIV prevalence ratio was estimated at 0.48, 
representing the ratio of the prevalence of HIV infection in circumcised males compared 
to uncircumcised males. It is worth noting that the column marginal totals are fixed by 
the number of participants earmarked for MC status groups whereas row marginal totals 
can be regarded as fixed under the null hypothesis of a circumcised participant being as 
equally likely to have HIV infection as an uncircumcised counterpart. 
 
4.2.3 Association between HIV status and other variables 
Results of associations between HIV status and each of the other variables are 
exhibited in Table 4.4. The table gives Pearson’s chi-square test, Fisher’s exact test, 
odds ratio and corresponding 95 percent Wald chi-square confidence interval. The 
results reveal that there were statistically significant associations between HIV status 
and each of the following: age group in years ( 006.0p ); ethnic group ( 014.0p ); 
sexual satisfaction with partner ( 002.0p ); having had sex with other sexual partners 
whilst drunk ( 005.0p ); having had sex with an HIV positive partner ( 000.0p ); having 
contracted an STI ( 001.0p ); and perception of MC reducing the risk of contracting HIV 
infection ( 028.0p ). However, no statistically significant associations were discovered 
between HIV status and the other remaining variables displayed in the table. 
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Quantification of the associations is manifested by odds ratios presented in the table as 
follows: the odds of being HIV positive was roughly 4.7 times higher for study 
participants who were aged 25 years or more than those aged between 15 and 24 
years; the Yao, who predominate the practice of MC, were 2.2 times more likely to be 
HIV negative than participants from other tribes; the odds of HIV infection for those who 
were sexually satisfied with their partners was 0.2 times the odds for those who were 
not; participants who had sex whilst drunk were 4.6 more likely to have HIV infection 
than those who did not; participants who had sex with an HIV positive partner were 11.3 
times as likely to have HIV infection as those who did not; those who had not contracted 
an STI had 0.2 (1/5.10) times the odds of HIV infection compared to those who had; 
those who did not hold the view that MC could reduce the risk of contracting HIV 
infection had 2.9 (1/0.34) times larger odds of HIV infection than for those who did. 
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Table 7.4: Association between HIV status and each of the other variables 
 
Variable 
Pearson’s 
2
 
Pearson’s 
2
 Pr 
Fisher’s 
exact Pr 
Odds 
Ratio 
95% Conf. 
Interval 
Circu1 4.41 0.036 0.055 0.43 0.20 – 0.96 
Agegrp1 7.30 0.007 0.006 4.70 1.39 – 15.92 
Marital1 2.81 0.245 0.346 0.62 0.33 – 1.14 
Relig2a 2.23 0.327 0.346 1.43 0.74 – 2.76 
Tribe2a 9.69 0.008 0.014 2.16 1.20 – 3.88 
School2a 0.24 0.624 0.608 0.79 0.30 – 2.05 
Sxsatis1 16.02 0.000 0.002 0.17 0.06 – 0.45 
Otsxpat1 1.52 0.218 0.253 1.61 0.75 – 3.43 
Nosxpgp1 0.15 0.699 0.848 1.16 0.54 – 2.48 
Fcond1b1 0.05 0.824 1.000 0.86 0.23 – 3.25 
Sxotdnk1 9.06 0.003 0.005 4.58 1.60 – 13.07 
Sx1msxp1 0.31 0.579 0.680 1.25 0.57 – 2.75 
Paidsex1 2.83 0.092 0.113 1.97 0.88 – 4.38 
Sxwpros1 3.57 0.059 0.088 2.18 0.96 – 4.98 
Sxwhomo1 2.07 0.151 0.186 3.23 0.60 – 17.40 
Sxw1ntk1 0.26 0.610 0.688 1.24 0.54 – 2.82 
ConduH1a 1.59 0.207 0.255 0.56 0.23 – 1.39 
SxwHIVp1 29.14 0.000 0.000 11.30 3.96 – 32.24 
ConduH2a 0.02 0.893 1.000 1.17 0.12 – 10.99 
ContSTI1 14.17 0.000 0.001 5.10 2.03 – 12.80 
Circper1 4.84 0.028 0.028 0.34 0.13 – 0.92 
Sharinj1 1.89 0.170 0.231 1.97 0.74 – 5.24 
 
 
4.2.4 Association between MC status and HIV status 
The null hypothesis of no association between the two variables is identical to 
determining whether or not the proportion of HIV infection was the same for circumcised 
and uncircumcised males. A Fisher’s exact test, also presented in Table 4.4, shows a 
borderline statistically significant association between MC status and HIV status 
( 055.0p ). Strict adherence to conventional levels of statistical significance would 
dictate ruling out an association. However, the Fisher’s exact test compares with a 
clearly and statistically significant association using Pearson’s chi-square test 
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( 036.0p ). This means that the proportion of HIV infection in circumcised men was 
significantly different from that in uncircumcised men. 
 
Stokes et al. (2000) and Abraham & Ledolter (2006) are of the view that the odds ratio 
is a useful measure of association regardless of how data are collected. In this vein, the 
strength of the association was explained by the odds of HIV infection being roughly 0.4 
times lower for circumcised males than their counterparts with a 95% Wald chi-square 
confidence interval of (0.20–0.96) as shown in Table 4.4. It is noteworthy that unity is 
not an element of the confidence limits, in agreement with the statistical significance of 
the association between MC status and HIV status. 
 
Table 4.5 exhibits adjusted odds ratios, empirical standard errors, Wald chi-square 
statistics, corresponding p values and 95 percent confidence intervals. As observed, 
the association between MC status and HIV infection remains significant ( 05.0p ) after 
controlling for: age; marital status; level of education; having had other regular or 
occasional sexual partners; number of sexual partners respondent had sex with; having 
had sex with someone having more than one sexual partner; having paid for sex; having 
had sex with a prostitute; having had sex with a homosexual; having had sex with 
someone without knowing his/her HIV status; having had sex with an HIV positive 
partner; having contracted an STI; frequency of penile hygiene; having shared injection 
drug needles, syringes, razors or blades; and research site. The researcher is of the 
view that these factors may not be regarded as confounders in this study. 
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However, the relationship between MC status and HIV infection lost statistical 
significance when adjusted for religious affiliation ( 072.0;27.0 pOR ); ethnic group 
( 484.0;71.0 pOR ); perception of MC reducing the risk of contracting HIV infection  
IV H 
( 164.0;55.0 pOR ); sexual satisfaction with partner ( 089.0;49.0 pOR ); frequency 
of condom use on sex with other sexual partners ( 638.0;78.0 pOR ); having had sex 
with other sexual partners whilst drunk ( 683.0;80.0 pOR ) and condom use on sex 
with someone without knowing his/her HIV status ( 188.0;53.0 pOR ) (Appendix J). 
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Table 8.5: Relationship between HIV status and MC status adjusted for the other 
variables 
Variable Odds Ratio Std. Err. z P>|z| 95% Conf. Interval 
Circu1 0.40 0.17 -2.20 0.028 0.18 – 0.90 
Age 1.03 0.02 2.20 0.028 1.00 – 1.06 
Circu1 0.41 0.17 -2.18 0.029 0.18 – 0.91 
Marital1 0.59 0.19 -1.67 0.095 0.32 – 1.10 
Circu1 0.44 0.18 -2.05 0.040 0.20 – 0.96 
School2a 0.80 0.39 -0.45 0.654 0.31 – 2.10 
Circu1 0.43 0.18 -2.05 0.040 0.20 – 0.96 
Otsxpat1 1.60 0.62 1.20 0.229 0.74 – 3.44 
Circu1 0.42 0.18 -2.06 0.039 0.18 – 0.96 
Nosxpat 1.11 0.05 2.15 0.031 1.01 – 1.22 
Circu1 0.42 0.17 -2.11 0.035 0.19 – 0.94 
Sx1msxp1 1.34 0.55 0.73 0.468 0.60 – 2.99 
Circu1 0.41 0.17 -2.15 0.032 0.19 – 0.93 
Paidsex1 2.09 0.87 1.78 0.075 0.93 – 4.72 
Circu1 0.42 0.17 -2.09 0.036 0.19 – 0.95 
Sxwpros1 2.24 0.96 1.89 0.058 0.97 – 5.18 
Circu1 0.42 0.17 -2.10 0.036 0.19 – 0.95 
Sxwhomo1 3.55 3.12 1.44 0.149 0.64 – 19.82 
Circu1 0.43 0.18 -2.05 0.040 0.20 – 0.96 
Sxw1ntk1 1.21 0.51 0.45 0.655 0.53 – 2.77 
Circu1 0.40 0.17 -2.10 0.036 0.17 – 0.94 
SxwHIVp1 12.00 6.62 4.51 0.000 4.07 – 35.36 
Circu1 0.43 0.18 -2.03 0.043 0.19 – 0.97 
ContSTI1 5.14 2.45 3.43 0.001 2.02 – 13.10 
Circu1 0.43 0.18 -2.06 0.039 0.19 – 0.96 
Fpenhy2a 0.92 0.48 -0.16 0.872 0.33 – 2.55 
Circu1 0.44 0.18 -2.04 0.042 0.20 – 0.97 
Sharinj1 1.94 0.98 1.31 0.191 0.72 – 5.21 
Circu1 0.43 0.18 -2.06 0.040 0.20 – 0.96 
Ressite1 1.06 0.25 0.24 0.814 0.67 – 1.68 
 
Following the change in direction of the statistical significance between MC and HIV 
infection, the factors may be regarded as confounders in this research study. 
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4.2.5 Association between MC status and other variables 
 
Analyses of associations between MC status and each of the other variables are shown 
in Table 4.6 and revealed the following: uncircumcised males were less likely to always 
wash their penises than their counterparts ( 034.0p ); circumcised men were more 
likely to hold the view that MC reduced the risk of contracting HIV infection ( 000.0p ). 
However, there were statistically insignificant associations between MC status and each 
of these variables: marital status ( 186.0p ), educational level ( 742.0p ), sexual 
satisfaction with partner ( 259.0p ), having had other regular or occasional sexual 
partners ( 804.0p ), having had sex with other sexual partners in conjunction with 
alcohol ( 668.0p ), having had sex with someone having more than one sexual partner 
( 229.0p ), having paid for sex ( 465.0p ), having had sex with a prostitute 
( 876.0p ), having had sex with a homosexual ( 703.0p ), having had sex with 
someone without knowing his/her HIV status ( 598.0p ), having contracted an STI 
( 680.0p ), and having shared injection drug needles, syringes, razors or blades 
( 707.0p ). 
 
 
 
 
 
 
 69 
 
Table 9.6: Relationship between MC status and each of the other variables 
Variable Odds Ratio Std. Err. z P>|z| 95% Conf. Interval 
Fpenhy2a 0.45 0.17 -2.12 0.034 0.21 – 0.94 
Circper1 4.94 1.42 5.58 0.000 2.82 – 8.66 
Marital1 0.81 0.13 -1.32 0.186 0.60 – 1.11 
Sxsatis1 1.70 0.79 1.13 0.259 0.68 – 4.25 
Otsxpat1 0.94 0.23 -0.25 0.804 0.58 – 1.53 
Sxotdnk1 0.83 0.36 -0.43 0.668 0.36 – 1.93 
Sx1msxp1 1.38 0.37 1.20 0.229 0.82 – 2.34 
Paidsex1 1.24 0.36 0.73 0.465 0.70 – 2.20 
Sxwpros1 1.05 0.33 0.16 0.876 0.57 – 1.94 
Sxwhomo1 1.34 1.04 0.38 0.703 0.29 – 6.12 
Sxw1ntk1 0.87 0.23 -0.53 0.598 0.52 – 1.46 
ContSTI1 0.84 0.35 -0.41 0.680 0.37 – 1.90 
Sharinj1 0.87 0.33 -0.38 0.707 0.41 – 1.82 
 
 
4.2.6 Logistic regression of HIV status on other variables 
The variable selection process started with univariate analyses of each variable based 
on Fisher’s exact test as displayed in Table 4.4. Candidate variables for multivariable 
analysis included those with 05.0p . Following the fit of the multivariable model, the 
importance of each variable in the model was verified through examination of the Wald 
statistic. Variables not significantly contributing to the model were eliminated and this 
left only one statistically significant variable (sex with an HIV positive partner, 
005.0p ). However, although at this stage, MC status was not statistically significant 
( 892.0p ) (Appendix K), it was considered imperative to include it in the model since 
participants were being drawn into the study based on this variable. Another inspiration 
for including it in the model was tapped from Hosmer & Lemeshow (2000) who 
passionately argue that Epidemiologic methodologists suggest including all clinically 
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and intuitively relevant variables in the model, regardless of their statistical significance. 
In support of this argument, Stokes et al. (2000) posit that while some analysts might 
delete any effects that do not meet their designated 0.05 significance level, it is 
sometimes reasonable to keep modestly suggestive effects in the model to avoid 
potential bias for estimates of the other effects. 
 
Consequently, the process of model building started with these two variables. A variable 
was added to the model and compared to the initial model containing the two variables 
based on the likelihood-ratio test. The most statistically important variable at any step 
was the one that produced the greatest change in the log-likelihood relative to a model 
not containing it, that is, the one that would result in the largest likelihood-ratio statistic 
2G  (Appendix K). Hosmer & Lemeshow (2000) continue to argue that the likelihood-
ratio statistic has been highly commended for use in both entry of a variable into and 
removal of a variable from a model as research has shown that it has the best statistical 
properties. Then any variable not selected for the original multivariable model was 
added back into the model to determine if it would be significantly related to the 
outcome in the presence of other variables. In addition, upon inclusion of a significant 
variable in the model, variables that were eliminated were added back into the model to 
check their significance. The significance was determined by performing the likelihood-
ratio test between the expanded model and the reduced model at a significance level of 
05.0 , testing whether or not the full model fits the data better than the reduced 
model. This procedure generated a multivariable model depicted in Table 4.7 containing 
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dichotomous main effect covariates that fit the data significantly better than any other 
possible combination of main effect covariates. This is called the main effects model. It 
is worth noting that, other than the overall model being highly significant with a 
likelihood ratio 99.36)4(2  ( 000.0p ), each of the covariates is significant ( 05.0p ). 
 
Table 10.7: Multiple logistic regression model 
 
 
 
Log likelihood = -76.5046 
Number of obs = 260 
LR chi2(4) = 36.99 
Prob>chi2 = 0.000 
Pseudo R2 = 0.1947 
 
HIVstat1 
Odds 
Ratio 
Std. 
Err. 
 
z 
 
P>|z| 
95% Conf. 
Interval 
Circu1 0.38 0.17 -2.16 0.031 0.16 - 0.91 
Agegrp1 4.69 3.13 2.32 0.020 1.27 - 17.31 
SxwHIVp1 12.15 7.63 3.98 0.000 3.55 - 41.57 
ContSTI1 3.25 1.78 2.14 0.032 1.11 - 9.52 
 
Interactions were created from variables in the main effects model. Each of them was 
added to the model, one at a time, and an assessment was made on their significance 
by comparing the model containing the interaction to the main effects model through 
use of likelihood-ratio tests. Table 4.8 exhibits the potential interaction variables, 
likelihood-ratio test statistics and corresponding p values. These results indicate that 
none of the interactions is statistically significant at 05.0 . Hence, no interactions are 
included in the main effects model. 
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Table 11.8: Likelihood-ratio tests for interactions in the main effects model 
Interaction 2G  p  
Circu1xAgegrp1 0.04 0.846 
Circu1xSxwHIVp1 1.84 0.175 
Circu1xContSTI1 0.30 0.584 
Agegrp1xSxwHIVp1 2.07 0.151 
Agegrp1xContSTI1 0.58 0.447 
 
The goodness-of-fit test is performed through Pearson’s chi-square, a test of the 
observed against expected number of responses using cells defined by covariate 
patterns, with 9 degrees of freedom equaling 9.84 ( 364.0p ) (Appendix L). This is 
smaller than the 95th percentile of the chi-square distribution with 9 degrees of freedom. 
There is a single multinomial population and there should have been 16 ( 42 ) covariate 
patterns but the difference is due to there being no participants interviewed who were 
either circumcised or uncircumcised and were 15 – 24 years, had sex with an HIV 
positive partner and had contracted an STI. Supporting the use of chi-square test for 
goodness-of-fit, McCullagh & Nelder (1989) observe that the deviance and Pearson’s 
chi-square test statistics are usually fairly close but argue that the theory of quasi-
likelihood estimation suggests the use of the Pearson’s chi-square test statistic. Having 
performed the test (Appendix L), it indicates that there is no evidence to reject the 
hypothesis that the identified main effects model fits the data better than the expanded 
model. The fit is reasonably well and adequate. 
 
Agresti (1996) postulates that a study of residuals helps in understanding either why a 
model fits poorly or where there is a lack of fit in a generally good-fitting model. Hence a 
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further examination of model diagnostics is presented in Figures 4.3 and 4.4 showing 
scatter plots of estimated logistic probabilities against influence measures of 2X  and 
D , respectively. According to Hosmer & Lemeshow (2000), the former measures the 
amount 2X  by which the Pearson’s chi-square goodness-of-fit statistic would decrease 
if an observation and all others sharing the covariate pattern were deleted, while the 
latter measures the amount D  by which the deviance residuals would decrease if an 
observation and all others sharing the covariate pattern were deleted. Values greater 
than 4 for either indicate a significant change as these are 1 degree of freedom chi-
squares or squared normal values. In the plots, these two measures have been plotted 
against the predicted probabilities by the logistic regression model. 
 
It is clear from the exhibit in Figure 4.3 that one covariate pattern (for the men who were 
uncircumcised, fell in the age range of at least 25 years, had sex with an HIV positive 
partner but had not contracted an STI) in the top right corner had the model either fitted 
poorly or it was influential where 82X . The same point is seen in the plot in Figure 
4.4 representing the same covariate pattern number 12 with a deviance residual,  
6.212d , a Pearson’s residual, 5.212e , and with a predicted logistic regression 
probability of HIV infection, 672.0)1Pr(HIVstat . The range of 
2X  is greater than that 
of D , reflecting the property of Pearson versus deviance residuals as observed by 
Hosmer & Lemeshow (2000). Other than the unusual covariate pattern, the plots reveal 
that the model fits reasonably well as 20 2X  and 1.11 D  for the other 
covariate patterns. 
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Figure 4.3: Plot of 
2X  versus estimated 
probability from the fitted model 
Figure 4.4: Plot of D  versus estimated 
probability from the fitted model 
 
Agresti (1996) asserts that a good-fitting model evaluates the effects of explanatory 
variables, describes association and interaction linkages, and produces improved 
estimates of response probabilities. This analysis approach is supported by Stokes et 
al. (2000) who argue that statistical modeling techniques using maximum likelihood 
estimation or weighted least squares estimation are employed to describe the nature of 
the association in terms of a parsimonious number of parameters and also allows for 
addressing questions about association in terms of hypotheses concerning model 
parameters. Ultimately, the final parsimonious model for HIV infection is the main 
effects model which is identical to: 
118.1150.2154.1197.032.3log ContSTISxwHIVpAgegrpCircu
negativeHIV
positiveHIV
 as 
originating from Appendix K, where the constant (-3.32) represents the log odds of HIV 
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infection for uncircumcised males aged between 15 and 24 years who had no sex with 
an HIV positive partner and who had not contracted an STI. 
 
The results in Table 4.7 show that the likelihood-ratio test statistic, 99.362G  is highly 
significant ( 000.0p ) when compared to percentiles of the chi-square distribution with 4 
degrees of freedom. The likelihood ratio test statistic, analogous to the overall F test 
for model parameters in linear regression, is testing the hypothesis that all explanatory 
variables have a coefficient of zero. The results also reveal the following for the study 
population: when adjusted for age group of a participant, having had sex with an HIV 
positive partner and having contracted an STI, the odds of HIV infection was lower for 
circumcised males than uncircumcised males by a multiple of 0.4 on average, which is 
reflected by the negative coefficient of 1Circu  (representing Circumcision status) in the 
model for oddslog  of HIV infection; participants aged 25 years or more were 4.7 times 
more likely to have HIV infection than those aged between 15 and 24 years, after 
controlling for the other variables, and it could be as little as 1.3 or as much as 17.3 
times with 95 percent confidence; when adjusted for the other variables, participants 
who had sex with an HIV positive partner were 12.2 times as likely to have HIV infection 
as those who had not, and it could be as little as 3.6 or as high as 41.6 times at 95 
percent level of confidence; the odds of HIV infection was 3.3 times greater for 
participants who had contracted an STI than those who had notHHH, holding the other 
variables constant. It is probable, as observed by Hosmer & Lemeshow (2000), that the 
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high magnitude in the right endpoint for some of the confidence intervals signals 
susceptibility to large estimated variance due to limited data. 
 
The main effects logistic regression model predicted probabilities of HIV infection for the 
14 covariate patterns as presented in Appendix L. The following observations are worth 
noting: circumcised males aged between 15 and 24 years, not having had sex with an 
HIV positive partner and not having contracted an STI had a predicted probability of 
0.014 of having HIV infection compared to a predicted probability of HIV infection of 
0.035 for the uncircumcised counterparts; circumcised males aged 25 years or more, 
having had sex with an HIV positive partner and having contracted an STI had a 
predicted probability of 0.717 of having HIV infection compared to a predicted 
probability of HIV infection of 0.869 for the uncircumcised counterparts. These results 
are, in part, consistent with the finding that circumcised men were less likely to have 
HIV infection compared to uncircumcised males. 
 
4.3 Conclusion 
 
The chapter provided the main results and analysis of the findings. This was done 
mainly through analysis of contingency tables for testing associations and gauging 
corresponding direction and strengths of the associations. Multivariable logistic 
regression models were fit to ascertain covariates that were significantly associated with 
HIV infection. Discussion of the research findings is performed in the next chapter. 
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CHAPTER 5: DISCUSSION AND CONCLUSION 
 
5.1 Introduction 
 
This chapter discusses the main findings of the research study, assesses 
accomplishment of research objectives, questions and hypotheses, and presents a 
conclusion. 
 
5.2 Discussion 
 
The main objectives of this research study, carried out in Salima district, were to: 
compare prevalence rates of HIV infection in circumcised and uncircumcised men; 
investigate the relationship between MC status and HIV infection; and identify an array 
of sexual, religious, cultural and other factors associated with HIV infection. The 
overriding methodology involved use of both unadjusted and adjusted odds ratios to 
achieve the latter two objectives. 
 
Cultural and religious beliefs were still shown to impact on the performance of MC in 
rural communities as evidenced by over 90.0 percent of the 135 circumcisions being 
performed by traditional or religious practitioners, with a meagre 8.1 percent of MC 
uptake with medical professionals in health clinics or hospitals. It was shown that 
Muslim men who were predominantly Yao, were much more likely to be circumcised 
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than those belonging to other religious affiliations. This was consistent with the finding 
from the MDHS. Consistency in findings between the study results and the Situation 
Analysis of MC Study was also observed in children being circumcised by the age of 12 
years, connoting a rite of passage from childhood to adulthood. Regarding HIV 
infection, the overall prevalence rate of 11.5 percent revealed in the study is in tandem 
with what was reported by National AIDS Commission (12.0 percent) and MDHS (11.8 
percent). 
 
Comparison of the results with respect to research objectives, questions and 
hypotheses enabled the researcher to come up with conclusions as follows: HIV 
prevalence in circumcised males was less than half as much as that in uncircumcised 
males. The proportion of HIV infection in circumcised men was statistically significantly 
different from that in uncircumcised men. This means that, considering the sample size 
of the research study, there was enough evidence to reject the hypothesis that 
circumcised men were as equally likely to have HIV infection as uncircumcised men. 
However, religious affiliation, ethnic group, sexual satisfaction with partner, frequency of 
condom use on sex with other sexual partners, having had sex with other sexual 
partners whilst drunk, condom use on sex with someone without knowing his/her HIV 
status and perception of MC reducing the risk of contracting HIV infection were 
discovered to be confounding factors to the relationship between MC status and HIV 
infection. This shows that these factors play a major role in explaining how MC status is 
related to HIV infection. 
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Statistically significant bivariate associations were revealed between HIV infection and 
each of the following: MC and ethnic group, as cultural and religious factors ( 036.0p  
and 014.0p , respectively); sexual satisfaction with partner, having had sex with other 
sexual partners whilst high on alcohol, having had sex with an HIV positive partner and 
having contracted an STI, as sexual factors ( 002.0p , 005.0p , 000.0p  and 
001.0p , respectively); age group in years and perception of MC reducing the risk of 
contracting HIV infection, as other factors ( 006.0p  and 028.0p , respectively). 
 
The study also revealed, after applying the principle of parsimony, a binary logistic 
model with only four main effects out of close to thirty variables considered in the study. 
Thus, risk factors of HIV infection were: to be uncircumcised (religious or cultural 
factors), to fall in the age group of 25 years or more (other factors), to have sex with an 
HIV positive partner and to have contracted an STI (sexual factors). This result is also 
corroborated by likelihoods of HIV infection measured by probabilities predicted by the 
multivariable logistic regression model. The estimated probabilities follow an increasing 
trend in scenarios where a factor changes from being absent to being present, one at a 
time (Appendix L). 
 
The finding that MC is inversely associated with HIV infection is consistent with 
protection or reductions in HIV prevalence suggested not only by meta analyses of 
observational studies but also randomized controlled studies contained in the bulk of 
literature as reviewed in chapter two, but inconsistent with findings of the MDHS. 
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However, the cross-sectional nature of the current study provides for preclusion from 
drawing any conclusions concerning causality. Further, participants included in this 
study were men who were willing and able to comply with all study requirements and 
processes, and thus comprised a sample that may not be representative of the 
underlying population of men from the residential areas in which they inhabit. 
Consequently, every precaution should be undertaken in generalizing results of this 
study to all men in Malawi. With this in mind, the model may be useful for prediction only 
for circumcised or uncircumcised males going to HTC centres in Salima district for HIV 
testing and counseling and fall into the age range of at least 15 years. 
 
5.3 Conclusion 
 
The study, which considered some unique but important variables not considered in 
studies done before locally, provides an account of how MC status relates to HIV 
infection. It was observed that prevalence of HIV infection was much higher among 
uncircumcised males compared with their circumcised counterparts. These prevalence 
rates were significantly different from each other implying that there was a significant 
association between MC and HIV infection. Logistic regression modeling showed a 
multivariable model depicting three more variables, besides MC, significantly related to 
HIV infection, which were: falling into the age group of 25 years or more, having had sex 
with an HIV positive partner and having contracted an STI. 
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Although the study was not designed to give recommendations, the most visible 
outcome of this study is that circumcised men were much less likely to have HIV 
infection than their uncircumcised counterparts. From the sample considered, this would 
imply that circumcised males have a certain degree of protection from HIV infection. For 
a country like Malawi in which the prevalence of MC is still low (20.7 percent), HIV 
prevalence is relatively high (12.0 percent) and the mode of HIV transmission is 
predominantly through heterosexual intercourse, MC could be considered if it can prove 
to be a public health intervention aimed at reducing the risk of uncircumcised males 
becoming infected by HIV. However, as observed by Bailey et al. (2007), caution should 
be directed to “prevention specialists and clinicians” that MC does not provide full 
protection since the perception of full protection could lead into behavioral risk 
compensation whereby circumcised men would decrease their use of condoms during 
sexual encounters or indeed engage in riskier sexual behaviour. MC should thus be 
perceived as “one component of a full suite of HIV prevention and reproductive health 
services, including HIV testing and counseling, prevention, diagnosis and treatment of 
STIs, condom promotion, behavioural change counseling and promotion, and other 
methods as they are proven effective” (Bailey et al., 2007). 
 
Auvert et al. (2005) notes that MC, together with sexual behaviour, has been posited as 
an important factor in the heterogeneity of HIV prevalence in sub-Saharan Africa from a 
multi-site study conducted in four African countries. This role is also substantiated and 
reinforced by findings of this research study. 
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APPENDICES 
 
 
Appendix A: Questionnaire (English version) 
CODE OF PARTICIPANT: ……………….. 
 
A. GENERAL INFORMATION 
1. How old are you? ………………………… 
2. What is your marital status? 
       Currently married         Previously married            Never married 
3. What is your religious affiliation? 
             Christianity              Muslim              Other ………….........................          None 
4. What is your ethnic background?              Chewa              Yao              Tumbuka 
       Sena      Lomwe        Ngoni        Tonga         Other………………. 
5. What is your sexual orientation? 
       Homosexual              Heterosexual 
6. What is the highest level of school you attended? 
            Primary             Secondary               Higher       Never been to school 
 
B. CIRCUMCISION INFORMATION 
7. Are you circumcised?                   Yes  No 
8. Who circumcised you?                  Traditional practitioner            Family/ friend            Health 
professional                  Religious leader              Other               N/A 
9. Had the instrument that was used for your circumcision also been used for another person’s 
circumcision?                     Yes      No               N/A 
10.  At what age were you circumcised? ………………………… 
 
C. SEXUAL BEHAVIOR INFORMATION IN THE LAST 12 MONTHS 
11.  Are you sexually satisfied with your partner?           Yes             No 
12.  Do you have any other regular or occasional sexual partners?             Yes         No 
13.  How many sexual partners have you had sex with? ………………………… 
14.  Whenever you have sex with other sexual partners, how frequently do you use a condom?              
              Always               Most of the time                Sometimes              Never              N/A 
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15.  Have you had sex with other sexual partners while high on alcohol? 
       Yes             No                 N/A 
16.  Have you had sex with someone who has more than one sexual partner? 
      Yes              No 
17.  Have you ever paid for sex?                  Yes              No 
18.  Have you had sex with a prostitute/sex worker?                    Yes           No 
19.  Have you had sex with a homosexual?                  Yes              No 
20.  Whenever you have sex with homosexuals, how frequently do you use a condom?              
              Always               Most of the time                Sometimes              Never              N/A 
 
D. SEXUAL BEHAVIOR AND HIV/STI IN THE LAST 12 MONTHS 
21.  Have you had sex with someone without knowing his/her HIV status?        Yes          No 
22.  If yes, did you use a condom at that occasion?               Yes              No 
23.  Have you had sex with an HIV-positive partner?              Yes           No 
24.  If yes, did you use a condom at that occasion?                Yes             No 
25.  Have you had a sexually transmitted infection?               Yes              No 
26.  If yes, was it treated?                    Yes              No 
 
E. AUXILIARY QUESTIONS 
27.  How many times do you wash your penis in a day? 
                  Once             Twice               More than twice       Not every day 
28.  Do you perceive male circumcision reducing the risk of contracting HIV infection? 
                  Yes            No 
29.  Have you shared injection drug needles and syringes, razors or blades? 
      Yes              No 
 
Date completed: ………………………………………………………………………... 
 
FOR OFFICIAL USE ONLY 
HIV test result                      Positive             Negative 
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Appendix B: Questionnaire (Chichewa version) 
NAMBALA YACHINSINSI: ………………. 
 
A. MBIRI YA MUNTHU WOYANKHA 
1. Zaka zanu zakubadwa ndi zingati? ………………………………….. 
2. Kodi ndinu okwatira, munakwatirapo m’mbuyomu kapena simunakwatirepo? 
 Ndine okwatira        Ndinakwatirapo m’mbuyomu           Sindinakwatirepo 
3. Kodi ndinu a chipembedzo chanji? 
                   Chikhirisitu                  Chisilamu              China …………..            Ndilibe chipembedzo 
4. Nanga mtundu wanu ndi chiani?          Chewa                Yao             Tumbuka 
 Sena       Lomwe   Ngoni        Tonga          Wina .…………........ 
5. Kodi njira yanu yogonana ndi chiani? 
 Amuna kapena akazi okhaokha                Kugonana ndi munthu amene sali    
                                                                    wofanana chiwalo chogonana ndi ine 
6. Maphunziro anu munapita nawo patali motani? 
              Pulayimale              Sekondale              Kupitilira sekondale             Sindinapitepo kusukulu 
 
B. ZOKHUDZANA NDI MDULIDWE 
7. Kodi ndinu odulidwa?                       Eya  Ayi 
8. Anakudulani ndi ndani                      Ngaliba/ Namkungwi                Wabanja/ Mzanga  
        Wachipatala            Wakumpingo            Wina …………            Funsoli silikundikhudza 
9. Kodi zipangizo zimene anagwiritsa ntchito pokudulirani zidagwiritsidwanso ntchito pomudulira 
munthu wina?                               Eya                Ayi  Funsoli silikundikhudza 
10.  Munadulidwa muli ndi zaka zingati? ………………………… 
 
C. ZOKHUDZANA NDI KHALIDWE LOGONANA PA MIYEZI 12 YAPITAYI 
11.  Kodi inu mumakhutitsidwa ndi wokondedwa wanu pa nkhani zogonana?             
  Eya              Ayi 
12.  Kodi muli ndi wina/ ena apadera amene mumagonana nawonso pafupipafupi kapena 
mwapatalipatali?             Eya          Ayi 
13.  Ndi anthu angati amene mwagonana nawo? ………………………… 
14.  Mukamagonana ndi anthu ena apadera, kodi mumagwiritsa ntchito kondomu motani? 
Nthawi zonse                Nthawi zambiri              Mwa apo ndi apo                                             
Sindigwiritsa ntchito                Funsoli silikundikhudza 
15.  Nanga munagonanapo ndi munthu wina wapadera muli oledzera? 
 Eya              Ayi                 Funsoli silikundikhudza 
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16.  Kodi munayamba mwagonanapo ndi munthu yemwe ali ndi wogonana nawo ambiri? 
 Eya             Ayi 
17.  Kodi munayamba mwalipirapo munthu kuti mugonane naye?                        Eya              Ayi 
18.  Nanga munayamba mwagonanapo ndi hule?                            Eya            Ayi 
19.  Kodi munayamba mwagonanapo ndi munthu wamathanyula?                     Eya               Ayi 
20.  Nanga mukamagonana ndi munthu wamathanyula, kodi mumagwiritsa ntchito kondomu 
motani?                   Nthawi zonse            Nthawi zambiri               Mwa apo ndi apo 
                   Sindigwiritsa ntchito               Funsoli silikundikhudza 
 
D. ZOKHUDZANA NDI KHALIDWE LOGONANA, ZA EDZI KOMANSO MATENDA ENA 
OPATSIRANA POGONANA PA MIYEZI 12 YAPITAYI 
21.  Kodi munayamba mwagonanapo ndi munthu musakudziwa ngati ali ndi kachirombo koyambitsa 
matenda a EDZI?                                           Eya                  Ayi 
22.  Ngati ndichoncho, munagwiritsa ntchito kondomu?                Eya               Ayi 
23.  Kodi munayamba mwagonanapo ndi munthu woti ali ndi kachirombo koyambitsa matenda a 
EDZI?             Eya                  Ayi 
24.  Ngati ndichoncho, munagwiritsa ntchito kondomu?                Eya                   Ayi      
25.  Kodi munayamba mwatengapo matenda opatsirana pogonana?                        Eya       Ayi             
26.  Ngati ndichoncho, munalandira mankhwala ndi kuchira?                                 Eya               Ayi               
 
E. MAFUNSO OWONJEZELA 
27.  Kodi mumatsuka kumaliseche kwanu kangati patsiku? 
                        Kamodzi              Kawiri              Kupitilira kawiri   Osati tsiku ndi tsiku 
28.  Kodi mumakhulupirira kuti mdulidwe umateteza munthu wamwamuna kutenga matenda a 
EDZI?                       Eya               Ayi 
29.  Kodi munayamba mwabwerekanapo jakisoni wamankhwala, lezala kapena lumo ndi munthu/ 
anthu ena?                                      Eya                Ayi 
 
Tsiku lolandira mayankho: …………………………………………………………... 
 
FOR OFFICIAL USE ONLY 
HIV test result                        Positive               Negative 
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Appendix C: Participant’s Informed Consent Form (English version) 
 
 
 
 
 
 
 
 
 
 
 
The Participant’s Information Sheet and Informed Consent Form 
 
 
PART A: PARTICIPANT’S INFORMATION SHEET 
 
Introduction: I am inviting you to participate in an academic research study conducted by Mr. 
Hector Master Kankuwe of University of Fort Hare in the Republic of South Africa because you 
satisfy the eligibility criteria which are: you are a Malawian male aged 15 years or above; you 
are either circumcised or uncircumcised; you reside in Salima district; you agree to answer 
general health questions and questions pertaining to sexual behavior, cultural and religious 
practices. I am inviting 270 participants like you at the district hospital and other VCT centres 
here in Salima. Your participation is strictly voluntary. However, I hope that you will participate in 
this study as your views are important. 
 
Purpose: The purpose of the study is to investigate the relationship between male circumcision 
and the acquisition of HIV infection. Iam contacting you to learn about your experiences. 
 
Participation process: After giving your informed consent voluntarily, you will be asked a set of 
questions mainly on basic personal information, sexual behavior, cultural and religious 
practices. You will then proceed for HIV testing and counseling. 
 
Time required for participation: Participating in this research will require only an additional 45 
minutes of your time. 
 
Risks: There are absolutely no risks in this research study other than possible discomfort 
caused by the following: you will be asked to be completely honest about yourself when 
answering the questions; you will stay at this centre a little longer than expected due to 
participation in the research study; some of the questions you will be asked may be sensitive, 
embarrassing or upsetting. 
 
Benefits: Some benefits for participating include: you will have an opportunity to reflect on your 
experiences (now); you will contribute to knowledge about how male circumcision relates to 
acquisition of HIV infection (after the study); you will be safer probably through sexual 
behavioural change or change in direction of risky perceptions on some matters relating to male 
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circumcision and HIV/AIDS (after the study); you will have access to results through a summary 
sheet of findings which will be provided to the District Health Officer (after the study). 
 
Confidentiality: The information you provide will be used for academic research purposes only. 
These will not be shared with third parties, and will be reported in publications in aggregate form 
in which case you will not be personally identified by name. I will undertake every precaution to 
ensure that your responses are kept strictly confidential as stipulated in the 1967 Statistics Act 
of Malawi as well as on the basis of international best ethical practice. You are not obliged to 
provide your name on the questionnaire but you will be given a code which will also be written 
on your questionnaire. I will identify your set of answers on the questionnaire with the 
corresponding HIV test result by using the allocated code and this key will be kept locked in a 
safe place. 
 
Review of study: The study has been reviewed and approved by the Faculty’s Research Ethics 
Committee and the University’s Interim Ethics Committee at University of Fort Hare in the 
Republic of South Africa. Locally, this research study has been reviewed and approved by the 
National Health Sciences Research Committee. 
 
Voluntary participation: Remember, participation is completely voluntary. You will not be 
penalized in any way should you choose not to participate or to withdraw. You do not have to 
give a reason, nobody will be upset and the standard of care you receive will not be affected. If 
you decide to take part, I will ask you to sign a consent form and give you a copy of this 
information sheet and the consent form to keep. 
 
 
PART B: INFORMED CONSENT FORM 
 
I consent to participate in this academic research study conducted by Mr. Hector Master 
Kankuwe of University of Fort Hare which aims to investigate the relationship between male 
circumcision and the acquisition of HIV infection. I have understood the nature of the study; my 
questions have been answered; I have read the consent form/ the consent form has been read 
to me; I have decided to voluntarily participate, and by so doing, I am not waiving any of my 
legal rights by signing this form. My signature below indicates my consent. 
 
 
 
 
 
 
 
 
 
 
 
Name (Research Participant):…………………………………………………………. 
 
Signature:…………………………………  Date:………………………………... 
(Research Participant) 
 
Name (Witness/ Research Assistant):……………………………………………….. 
 
Signature:…………………………………  Date:………………………………... 
 (Witness/ Research Assistant) 
 90 
 
Appendix D: Participant’s Informed Consent Form (Chichewa version) 
 
 
 
 
 
 
 
 
 
Mfundo zoyenera zopangira kafukufuku ndi fomu yotsimikiza 
kuvomera kutengapo mbali pa kafukufuku 
 
GAWO LOYAMBA: MFUNDO ZOYENERA ZOPANGIRA KAFUKUFUKU 
 
Chiyambi: Ndikukupemphani kutenga nawo mbali pa kafukufuku amene akupangidwa ndi a 
Hector Master Kankuwe a ku University ya Fort Hare ku South Africa chifukwa mukukwaniritsa 
zoyenereza onse otenga mbali mu kafukufuku ameneyu zimene ndi izi: ndinu m’Malaw i 
wamwamuna wa zaka zosachepera khumi ndi zisanu; ndinu odulidwa kapena osadulidwa; 
mumakhala ku Salima kuno; muvomereza kuyankha mafunso okhudza mbiri ya umoyo wanu, 
za khalidwe lanu pa nkhani yogonana, za chikhalidwe cha makolo anu komanso chikhalidwe 
cha chipembedzo chanu. Kafukufukuyu ndi wa amuna 270 oyezetsa magazi ku chipatala 
chaboma komanso ku malo ena oyezetsera magazi ku Salima kuno. Kutenga nawo gawo mu 
kafukufukuyu sikokakamiza ayi. Komabe ndikhulupirira kuti mutenga nawo gawo chifukwa 
mayankho anu ndi ofunika kwambiri. 
 
Cholinga: Cholinga cha kafukufukuyu ndi kufufuza mgwirizano umene ulipo pakati pa mdulidwe 
wa abambo ndi matengedwe a kachirombo koyambitsa matenda a EDZI. Ndikadakonda 
ndikanadziwa ndi kuphunzira pa zimene mukudziwa. 
 
M’mene mungatengere mbali: Mukavomera kutenga nawo mbali mosakakamiza, mufunsidwa 
mafunso angapo. Ndipo kenako mupita koyezetsa magazi anu komanso kulandira uphungu 
woyenerera. 
 
Kutenga mbali kwanu kutenga nthawi yotalika motani: Pali chiyembekezo chakuti kutenga 
mbali kwanu kumene kwafotokozedwa pamwambapa kutenga mphindi zosapyolera 45. 
 
Ziopsezo: Dziwani kuti palibe chiopsezo china chili chonse kumbali yanu mukatenga mbali pa 
kafukufukuyu. Komabe kafukufukuyu akhoza kukuchititsani nkhawa zina ndi zina pa zifukwa izi: 
mudzapemphedwa kunena zoona zokhazokha poyankha mafunso; mudzatenga nthawi 
yochulukirapo kuyerekeza ndi m’mene zimakhalira kaamba koti mukutenga mbali pa 
kafukufukuyu; ena mwa mafunsowa ndi wotsamwitsa kapena wokhumudwitsa. 
 
Phindu: Mukhala ndi mwayi wolingalira mbiri ya moyo wanu; muthandiza popititsa patsogolo 
mamvetsedwe a mgwirizano pakati pa mdulidwe wa abambo ndi matengedwe a kachirombo 
koyambitsa matenda a EDZI; zikuthandizani kusintha makhalidwe ena oopseza umoyo wanu pa 
nkhani zokhudza matenda a EDZI; zotsatira za kafukufukuyu zidzaperekedwa ku malo ano kuti 
 
KAFUKUFUKU WAKUFALA KWA MATENDA A EDZI PAKATI PA 
AMUNA ODULIDWA NDI OSADULIDWA KU SALIMA KU MALAWI 
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osangalatsidwa akhoza kudzawerenga kafukufukuyu akadzatha. 
 
Kulemekeza chinsinsi cha kutenga gawo kwanu pa kafukufuku: Dziwani kuti zonse zimene 
muyankhe pa kafukufukuyu zidzasungidwa ndi kusindikizidwa moteteza ufulu ndi ulemu wanu 
potsata malamulo a chiwerengero oyendetsera dziko lino komanso mayiko onse a dziko 
lapansi. Zindikiraninso kuti muli ndi ufulu wosapereka dzina lanu komabe tidzakupatsani 
nambala yachinsinsi ngati chizindikiro choti mafunsowo mwayankha ndinu. Nambala 
yachinsinsiyo idzasungidwa pamalo abwino otetezedwa pofuna kuteteza ulemu ndi ufulu wanu. 
 
Kawuniwuni wa kafukufuku: Zindikirani kuti kafukufukuyu wawunikidwa bwino ndi 
kuvomerezedwa ndi nthambi yoyang’anira dongosolo labwino la kafukufuku komanso komiti 
yowonetsetsa kuti kafukufuku akuchitika mu ndondomeko yoyenera ya University ya Fort Hare 
ku Republic ya South Africa. Kwathu kuno, kafukufukuyi wawunikidwa ndi komiti yowonetsetsa 
kuti kafukufuku akuchitika mu ndondomeko yoyenera ya National Health Sciences Research. 
 
Kutengapo mbali pa kafukufukuyi mosakakamiza: Kumbukirani kuti muli ndi ufulu wovomera 
kapena kukana (mosakakamizidwa) kutenga mbali pakafukufukuyi. Palibe chilango chimene 
chidzaperekedwa kaamba kosatengapo mbali kapena kusiya kupitiliza kutengapo mbali pa 
kafukufukuyi. Palibenso amene adzakhumudwa kaamba ka chisankho chimene mudzapange 
pa nkhaniyi ndipo kusatengapo mbali kapena kukana kupitiliza sikudzasokoneza ufulu wanu 
wolandira chithandizo china chili chonse. Ngati mwavomereza kutenga mbali, ndikupemphani 
kuti musainire fomu yotsimikiza kuvomereza kwanu ndipo ndidzakupatsani kuti musunge inu eni 
ake mophatikiza ndi zomwe tafotokozeranazi. 
 
GAWO LACHIWIRI: FOMU YOTSIMIKIZA KUVOMERA KUTENGA MBALI PA 
KAFUKUFUKU 
 
Ine ndikuvomereza kutengapo mbali pa kafukufuku amene akupangidwa ndi a Hector Master 
Kankuwe a kusukulu ya ukachenjede ya Fort Hare ku South Africa. Cholinga cha kafukufukuyi 
ndi kupeza mgwirizano umene ulipo pakati pa mdulidwe wa abambo ndi matengedwe a 
kachirombo koyambitsa matenda a EDZI. Ine ndamvetsa bwino zolinga za kafukufukuyi ndipo 
nkhawa zanga zonse zayankhidwa mogwira mtima. Ine ndawerenga/ andiwerengera fomu 
yotsimikiza kuvomera kutenga mbali popanda kukakamizidwa. Potero ndikuvomera kuti palibe 
mulandu uliwonse womwe ndingakasumire wochita kafukufukuyi pa zifukwa zotengapo mbali. 
Kusayina kwanga pansipa kukutsimikiza kuvomera kutengapo mbali. 
 
 
 
 
 
 
 
Dzina (Wotenga mbali pa kafukufuku):………………………………………………. 
 
Sayini:…………………………………… Tsiku:………………………………………. 
(Wotenga mbali pa kafukufuku) 
 
Dzina (Mboni/ Wothandizira kafukufuku):…………………………………………… 
 
Sayini:……………………………………… Tsiku:………………………………. 
(Mboni/ Wothandizira kafukufuku) 
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Appendix F: Acceptance letter from Salima District Health Office 
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Appendix G: Approval letter from National Health Sciences Research Committee 
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Appendix H: Codebook 
 
Variable Name Variable description and coding   
ID   Identification code of research participant (1-270) 
Age   Age in years 
Agegrp1  Age group in years (1=25 or more; 0=15-24) 
Marital1 Marital status (1=Currently married; 2=Previously married; 3=Never 
married) 
Relig2a Religious affiliation (1=Christianity; 2=Muslim; 3=Other; 4=None). 
Recoded as: (1= Muslim; 2=Christianity; 3=Other) 
Tribe2a Ethnic background (1=Chewa; 2=Yao; 3=Tumbuka; 4=Sena; 
5=Lomwe; 6=Ngoni; 7=Tonga; 8=Other). Recoded as: (1= Yao; 
2=Chewa; 3=Other) 
Sxorient  Sexual orientation (1=Heterosexual; 0=Homosexual) 
School2a Highest level of education (1=Higher; 2=Secondary; 3=Primary; 
4=Never been to school). Recoded as: (1=Primary or higher; 
0=Never been to school) 
Circu1   Circumcision status (1=Circumcised; 0=Uncircumcised) 
Whocir2a Who performed circumcision (1=Traditional practitioner; 
2=Family/friend; 3=Health professional; 4=Religious leader; 
5=Other). Recoded as: (1=Traditional practitioner; 2= Health 
professional; 3=Other) 
Instmus1 Was circumcision instrument used for another circumcision (1=Yes; 
0=No) 
Circuage  Age at circumcision 
Circagp1  Age group at circumcision (1=13 or more; 0=12 or less) 
Sxsatis1  Sexual satisfaction with partner (1=Yes; 0=No) 
Otsxpat1  Had other regular or occasional sexual partners (1=Yes; 0=No) 
Nosxpat  Number of sexual partners respondent had sex with 
Nosxpgp1 Grouped number of sexual partners respondent had sex with (1=2 
or more; 0=0 or 1) 
Fcond1b1 Frequency of condom use on sex with other sexual partners 
(1=Always; 2=Most of the time; 3=Sometimes; 4=Never). Recoded 
as: (1=Always; 0=Not always) 
Sxotdnk1  Had sex with other sexual partners whilst drunk (1=Yes; 0=No) 
Sx1msxp1 Had sex with someone having more than one sexual partner 
(1=Yes; 0=No) 
Paidsex1  Had paid for sex (1=Yes; 0=No) 
Sxwpros1  Had sex with a prostitute (1=Yes; 0=No) 
Sxwhomo1  Had sex with a homosexual (1=Yes; 0=No) 
Fcond2b1 Frequency of condom use on sex with a homosexual (1=Always; 
2=Most of the time; 3=Sometimes; 4=Never). Recoded as: 
(1=Always; 0=Not always) 
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Sxw1ntk1 Had sex with someone without knowing his/her HIV status (1=Yes; 
0=No) 
ConduH1a Condom use on sex with someone without knowing his/her HIV 
status (1=Yes; 0=No) 
SxwHIVp1 Had sex with an HIV positive partner (1=Yes; 0=No) 
ConduH2a Condom use on sex with an HIV positive partner (1=Yes; 0=No) 
ContSTI1 Had contracted an STI (1=Yes; 0=No) 
STItrea1  Was the STI treated (1=Yes; 0=No) 
Fpenhy2a Frequency of washing a penis in a day (1=More than twice; 
2=Twice; 3=Once; 4=Not everyday). Recoded as: (1=Twice or 
more; 2=Once; 3=Not everyday) 
Circper1 Perception of male circumcision reducing the risk of contracting HIV 
(1=Yes; 0=No) 
Sharinj1 Had shared injection drug needles, syringes, razors or blades 
(1=Yes; 0=No) 
HIVstat1 HIV test result (1=Positive; 0=Negative) 
Datecomp Date of interview, HIV testing and counselling 
Ressite1 Research site where study took place (1=Salima District Hospital; 
2=Khombedza Health Centre; 3=Chipoka Health Centre) 
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Appendix I: Sexual behaviour and HIV/STI information 12 months before study 
 Uncircumcised 
Group 
Circumcised 
Group 
Had sex with someone without 
knowing his/ her HIV status 
Yes 
No 
 
 
89 (51.1%) 
41 (47.7%) 
 
 
85 (48.9%) 
45 (52.3%) 
Condom use on sex with someone 
without knowing his/ her HIV status 
Yes 
No 
 
 
50 (53.8%) 
39 (48.1%) 
 
 
43 (46.2%) 
42 (51.9%) 
Had sex with an HIV positive partner 
Yes 
No 
 
9 (52.9%) 
121 (49.8%) 
 
8 (47.1%) 
122 (50.2%) 
Condom use on sex with an HIV 
positive partner 
Yes 
No 
 
 
7 (53.8%) 
2 (50.0%) 
 
 
6 (46.2%) 
2 (50.0%) 
Had contracted an STI 
Yes 
No 
 
14 (53.8%) 
116 (49.6%) 
 
12 (46.2%) 
118 (50.4%) 
Was the STI treated 
Yes 
No 
 
14 (56.0%) 
0 
 
11 (44.0%) 
1 (100.0%) 
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Appendix J: Logistic regression output showing loss of statistical significance of 
the association between MC status and HIV infection after adjustment 
 
. logistic HIVstat1 Circu1 Relig2a 
Logistic regression                               Number of obs   =        270 
                                                  LR chi2(2)      =       5.23 
                                                  Prob > chi2     =     0.0730 
Log likelihood = -93.628125                       Pseudo R2       =     0.0272 
------------------------------------------------------------------------------ 
    HIVstat1 | Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
      Circu1 |   .2723515   .1967753    -1.80   0.072     .0660895    1.122347 
     Relig2a |   .5844271   .3899487    -0.81   0.421     .1580451    2.161124 
------------------------------------------------------------------------------ 
 
. logistic HIVstat1 Circu1 Tribe2a 
Logistic regression                               Number of obs   =        270 
                                                  LR chi2(2)      =       7.32 
                                                  Prob > chi2     =     0.0257 
Log likelihood = -92.585931                       Pseudo R2       =     0.0380 
------------------------------------------------------------------------------ 
    HIVstat1 | Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
      Circu1 |   .7111767    .346233    -0.70   0.484     .2738887    1.846635 
     Tribe2a |   1.879784   .6866865     1.73   0.084     .9186783    3.846383 
------------------------------------------------------------------------------ 
 
. logistic HIVstat1 Circu1 Circper1 
Logistic regression                               Number of obs   =        270 
                                                  LR chi2(2)      =       7.43 
                                                  Prob > chi2     =     0.0244 
Log likelihood = -92.530704                       Pseudo R2       =     0.0386 
------------------------------------------------------------------------------ 
    HIVstat1 | Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
      Circu1 |   .5527828   .2352447    -1.39   0.164     .2400565    1.272904 
    Circper1 |   .4254775   .2256135    -1.61   0.107     .1504939    1.202913 
------------------------------------------------------------------------------ 
 
. logistic HIVstat1 Circu1 Sxsatis1 
Logistic regression                               Number of obs   =        254 
                                                  LR chi2(2)      =      13.90 
                                                  Prob > chi2     =     0.0010 
Log likelihood =  -85.28964                       Pseudo R2       =     0.0753 
------------------------------------------------------------------------------ 
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    HIVstat1 | Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
      Circu1 |   .4887256   .2054594    -1.70   0.089     .2143983    1.114061 
    Sxsatis1 |   .1794062   .0911909    -3.38   0.001     .0662488    .4858444 
------------------------------------------------------------------------------ 
 
. logistic HIVstat1 Circu1 Fcond1b1 
Logistic regression                               Number of obs   =        124 
                                                  LR chi2(2)      =       0.27 
                                                  Prob > chi2     =     0.8726 
Log likelihood = -51.227444                       Pseudo R2       =     0.0027 
------------------------------------------------------------------------------ 
    HIVstat1 | Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
      Circu1 |   .7842015   .4056082    -0.47   0.638     .2845545    2.161175 
    Fcond1b1 |   .8240331      .5652    -0.28   0.778     .2148374    3.160672 
------------------------------------------------------------------------------ 
 
. logistic HIVstat1 Circu1 Sxotdnk1 
Logistic regression                               Number of obs   =        124 
                                                  LR chi2(2)      =       7.99 
                                                  Prob > chi2     =     0.0184 
Log likelihood = -47.366819                       Pseudo R2       =     0.0778 
------------------------------------------------------------------------------ 
    HIVstat1 | Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
      Circu1 |   .8044162    .428022    -0.41   0.683     .2835077    2.282427 
    Sxotdnk1 |   4.545434   2.435181     2.83   0.005     1.590562    12.98973 
------------------------------------------------------------------------------ 
 
. logistic HIVstat1 Circu1 ConduH1a 
Logistic regression                               Number of obs   =        174 
                                                  LR chi2(2)      =       3.39 
                                                  Prob > chi2     =     0.1838 
Log likelihood = -64.348871                       Pseudo R2       =     0.0256 
------------------------------------------------------------------------------ 
    HIVstat1 | Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
      Circu1 |   .5343209   .2541006    -1.32   0.188     .2103809    1.357056 
    ConduH1a |   .5381212   .2512482    -1.33   0.184     .2155038    1.343709 
------------------------------------------------------------------------------ 
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Appendix K: Logistic regression output with likelihood-ratio tests of significant 
covariates that resulted into the main effects model 
 
. logistic HIVstat1 Circu1 Agegrp1 Tribe2a Sxsatis1 Sxotdnk1 SxwHIVp1 ContSTI1 Circper1 
Logistic regression                               Number of obs   =        123 
                                                  LR chi2(8)      =      27.70 
                                                  Prob > chi2     =     0.0005 
Log likelihood = -37.354185                       Pseudo R2       =     0.2705 
------------------------------------------------------------------------------ 
    HIVstat1 | Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
      Circu1 |   1.151838    1.19978     0.14   0.892     .1495412    8.872011 
     Agegrp1 |   4.248148   3.878802     1.58   0.113     .7095843    25.43287 
     Tribe2a |   1.275461   .8888374     0.35   0.727     .3254511    4.998603 
    Sxsatis1 |   .6502524   .6195121    -0.45   0.651     .1004895    4.207687 
    Sxotdnk1 |   1.370826   1.114036     0.39   0.698     .2787611    6.741131 
    SxwHIVp1 |   12.09989   10.68533     2.82   0.005     2.143342    68.30802 
    ContSTI1 |   3.588591   2.552186     1.80   0.072     .8903363    14.46418 
    Circper1 |   .9404836   .6498198    -0.09   0.929      .242784    3.643194 
------------------------------------------------------------------------------ 
. logistic HIVstat1 Circu1 SxwHIVp1 
Logistic regression                               Number of obs   =        260 
                                                  LR chi2(2)      =      23.56 
                                                  Prob > chi2     =     0.0000 
Log likelihood =  -83.22048                       Pseudo R2       =     0.1240 
------------------------------------------------------------------------------ 
    HIVstat1 | Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
      Circu1 |   .4023998   .1747163    -2.10   0.036     .1718217    .9424048 
    SxwHIVp1 |   12.00029   6.617048     4.51   0.000     4.072234    35.36312 
------------------------------------------------------------------------------ 
. logistic HIVstat1 Circu1 SxwHIVp1 Agegrp1 
Logistic regression                               Number of obs   =        260 
                                                  LR chi2(3)      =      32.81 
                                                  Prob > chi2     =     0.0000 
Log likelihood = -78.597195                       Pseudo R2       =     0.1727 
------------------------------------------------------------------------------ 
    HIVstat1 | Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
      Circu1 |   .3736716   .1651723    -2.23   0.026     .1571221    .8886747 
    SxwHIVp1 |   14.33861   8.590119     4.45   0.000     4.431603    46.39311 
     Agegrp1 |   5.548986   3.707244     2.56   0.010     1.498067    20.55399 
------------------------------------------------------------------------------ 
. estimates store A 
. logistic HIVstat1 Circu1 SxwHIVp1 
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Logistic regression                               Number of obs   =        260 
                                                  LR chi2(2)      =      23.56 
                                                  Prob > chi2     =     0.0000 
Log likelihood =  -83.22048                       Pseudo R2       =     0.1240 
------------------------------------------------------------------------------ 
    HIVstat1 | Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
      Circu1 |   .4023998   .1747163    -2.10   0.036     .1718217    .9424048 
    SxwHIVp1 |   12.00029   6.617048     4.51   0.000     4.072234    35.36312 
------------------------------------------------------------------------------ 
. estimates store B 
. lrtest B A 
Likelihood-ratio test                                  LR chi2(1)  =      9.25 
(Assumption: B nested in A)                            Prob > chi2 =    0.0024 
 
. logistic HIVstat1 Circu1 SxwHIVp1 Agegrp1 ContSTI1 
Logistic regression                               Number of obs   =        260 
                                                  LR chi2(4)      =      36.99 
                                                  Prob > chi2     =     0.0000 
Log likelihood = -76.504611                       Pseudo R2       =     0.1947 
------------------------------------------------------------------------------ 
    HIVstat1 | Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
      Circu1 |   .3803738   .1701926    -2.16   0.031     .1582534    .9142565 
    SxwHIVp1 |   12.15369   7.624884     3.98   0.000     3.553761    41.56503 
     Agegrp1 |   4.687586   3.124731     2.32   0.020     1.269232    17.31242 
    ContSTI1 |   3.245388   1.781908     2.14   0.032     1.106387    9.519765 
------------------------------------------------------------------------------ 
. estimates store N 
. lrtest N A 
Likelihood-ratio test                                  LR chi2(1)  =      4.19 
(Assumption: A nested in N)                            Prob > chi2 =    0.0408 
. logit HIVstat1 Circu1 Agegrp1 SxwHIVp1 ContSTI1, nolog 
Logistic regression                               Number of obs   =        260 
                                                  LR chi2(4)      =      36.99 
                                                  Prob > chi2     =     0.0000 
Log likelihood = -76.504611                       Pseudo R2       =     0.1947 
------------------------------------------------------------------------------ 
    HIVstat1 |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
      Circu1 |  -.9666008   .4474351    -2.16   0.031    -1.843557   -.0896441 
     Agegrp1 |   1.544918    .666597     2.32   0.020     .2384116    2.851424 
    SxwHIVp1 |   2.497633   .6273719     3.98   0.000     1.268007    3.727259 
    ContSTI1 |   1.177235   .5490587     2.14   0.032     .1010996     2.25337 
       _cons |  -3.324516   .6482962    -5.13   0.000    -4.595154   -2.053879 
------------------------------------------------------------------------------ 
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Appendix L: Goodness-of-fit test and predicted probabilities of HIV infection for 
14 covariate patterns 
 
. estat gof, table 
Logistic model for HIVstat1, goodness-of-fit test 
 
  +---------------------------------------------------------+ 
  | Group |   Prob | Circu1 | Agegrp1 | SxwHIVp1 | ContSTI1 | 
  |-------+--------+--------+---------+----------+----------| 
  |     1 | 0.0135 |      1 |       0 |        0 |        0 | 
  |     2 | 0.0347 |      0 |       0 |        0 |        0 | 
  |     3 | 0.0425 |      1 |       0 |        0 |        1 | 
  |     4 | 0.0603 |      1 |       1 |        0 |        0 | 
  |     5 | 0.1046 |      0 |       0 |        0 |        1 | 
  |-------+--------+--------+---------+----------+----------| 
  |     6 | 0.1426 |      1 |       0 |        1 |        0 | 
  |     7 | 0.1444 |      0 |       1 |        0 |        0 | 
  |     8 | 0.1724 |      1 |       1 |        0 |        1 | 
  |     9 | 0.3043 |      0 |       0 |        1 |        0 | 
  |    10 | 0.3538 |      0 |       1 |        0 |        1 | 
  |-------+--------+--------+---------+----------+----------| 
  |    11 | 0.4382 |      1 |       1 |        1 |        0 | 
  |    12 | 0.6722 |      0 |       1 |        1 |        0 | 
  |    13 | 0.7168 |      1 |       1 |        1 |        1 | 
  |    14 | 0.8694 |      0 |       1 |        1 |        1 | 
  +---------------------------------------------------------+ 
 
       number of observations =       260 
 number of covariate patterns =        14 
              Pearson chi2(9) =         9.84 
                  Prob > chi2 =         0.3637 
 
